GENERAL NOTES - APPLY TO ALL "M" DRAWINGS

| G END 1. DO NOT LOCATE VALVES, DAMPERS, ACTUATORS, CONTROL COMPONENTS,
ANY EQUIPMENT WITH MOVING PARTS OR ANY EQUIPMENT NEEDING
ACCESS OR REGULAR MAINTENANCE ABOVE INACCESSIBLE CEILINGS.

.pen 10:42AM

2. COORDINATE MECHANICAL AND ELECTRICAL SUCH THAT PIPING, DUCTWORK
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PIPING DUCT CONTROLS_AND_INSTRUMENTATION OR EQUIPMENT ARE NOT LOCATED OVER ANY ELECTRICAL EQUIPMENT.
SYMBOL DESCRIPTION ABBREV. SYMBOL SINGLE_LINE DESCRIPTION ABBREYV. SYMBOL SINGLE_LINE DESCRIPTION ABBREV. | 3. LOGATE ALL PPING AND DUCTWORK ABOVE THE CELLING UNLESS CITY OF ATLANTA. GEORGIA
\/ ¢ 18x12 ¢ DUCT_SIZE, FIRST FIGURE_IS_SIDE_DOWN .
REFRIGERANT_DISCHARGE RD 18x12

RD - — - ? ’ B-ROUND, - =FLAT OVAL @ THERMOSTAT (T 4. DRAWINGS ARE DIAGRAMATIC. CONTRACTOR SHALL COORDINATE EXACT LOCATIONS -1
AND ELEVATIONS OF ALL DUCTWORK, PIPING, LIGHTS, CONDUIT, CABLETRAYS, ETC., Hartsfield-Jackson -w

RS REFRIGERANT_SUCTION_ RS_ O3 S Hi £ FLEXIBLE_CONNECTION_(FC)___ m THERMOSTAT_(T), HARD WIRED TO EQUIPMENT PRIOR TO INSTALLATION. OFFSET DUCT WHERE REQUIRED TO AVOID INTERFERENCE. . .

Atlanta International Airport
DUCT_SECTION,POSITIVE_PRESSURE 5. TO ALLOW ACCESS AND MAINTENANCE, DO NOT LOCATE DUCT, PIPING
c CONDENSATE_DRAIN_LINE___ c- g 18¢12 IZ FIRST FIGURE. IS TOP SIDE DAMPERS AND EQUIPMENT MORE THAN 3 FEET ABOVE CEILING.

VERTICAL COMBINATION
SMOKE/FIRE_DAMPER_AT_WALL__

DUCT_SECTION,NEGATIVE_PRESSURE
FITTINGS L] e ] - JAA

FILE NAME:
\ PEN TABLE:

7~ PLOT DATE:

HORIZONTAL COMBINATION

@)

TEE_OUTLET_UP TUP_

|\
LN
SD/FD__ [N
DUCTWORK NOTES: I
|

FIRST_FIGURE_IS_TOP_SIDE
— 18x12 SD/FD__
g 1. PROVIDE MANUAL BALANCING DAMPER AT TAKEOFF FROM MAIN

ARROW POINTS TO DIMENSION OF
— 18x12

FIRST FIGURE (18) SMOKE/FIRE_DAMPER_IN_RISER __

DUCT TO EACH DIFFUSER OR GRILLE. WHERE DIFFUSER IS AT

(OFFSET OVER OBSTRUCTION)-
O [ [ [ )| WHERE ARROW INDICATES THE
750 MAX DIRECTON OF AIR FLOW
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>/_A HEERY INTERNATIONAL, INC. MATRIX 3D
= TEE_OUTLET DOWN__ TDN K ®_~ DUCT SECTION, POSITIVE PRESSURE — %A VERTICAL_SMOKE_DAMPER_AT WALL sD END OF MAIN, PROVIDE MANUAL BALANCING DAMPER IN ROUND 999 PEACHTREE STREET, 44 BROAD STREET
j AIR DUCT TURNING UP — DUCT AFTER RECTANGULAR TO ROUND TRANSITION. DO NOT PRO- NE ATLANTA, GA 30309 ATLANTA, GA 30303
o SITIVE PRESSURE AR —— VIDE BALANCING DAMPER IN DIFFUSER OR GRILLE NECK UNLESS T 408645 013 FAX: 4045225823
/ LATERAL LA & l &—a DUCT TURNING DOWN >\__A %A VERTICAL_FIRE_DAMPER_AT_WALL__ FD NOTED ON DRAWINGS. RICHARD WITTSCHIEBE HAND ARCHITECTS
15 SIMPSON STREET
| 2. DO NOT PROVIDE DAMPERS IN MEDIUM PRESSURE DUCT (UPSTREAM ATLANTA, GA 30308
TEE T M l gcq E—(} HORIZONTAL SMOKE DAMPER IN RISER SD OF VAV'S) UNLESS NOTED OTHERWISE. P?EQ‘.E‘432%§§%£§8°
PLAN REEL 3. PROVIDE DUCT OFFSETS OVER OR UNDER PIPING OR OBSTRUCTIONS AS REQUIRED.
— ELBOW.TURNED_DOWN PN DUCT TURNING UP WITH RADILS :" jE‘ FORIZONTAL FIRE DAMPER IN RISER FD WHERE DUCT OFFSETS ARE REQUIRED, USE 45° SMOOTH RADIUS ELBOWS.
—O ELBOW_TURNED_UP UP__ Eﬁ ‘, \\ ‘, BACKDRAFT_DAMPER BDD 4. PROVIDE CONICAL FITTINGS FOR ALL DUCT TAKEOFFS FROM MAIN
] BDD BDD DUCT OR BRANCH DUCT TO TERMINAL UNITS.
— END_CAP EC_ SECTION S T — S5 | o on eeram 5. FOR RECTANGULAR DUCT UPSTREAM OF VAV'S, ALL TAKEOFFS
E] -OR- — FROM MAIN SHALL BE 45 TAB COLLARS (OR BOOT).
—l BLIND_FLANGE BF_ )\ A S PANSION OR CONTRACTION g T — S——f——% | VANUALVOLUME DAVPER (VD MVD__ 6. DUCT RUNOUTS TO DIFFUSERS OR GRILLES ARE SAME SIZE AS
f > § | SNGLE SDED OR-WO SIDED - NECK, UNLESS NOTED OTHERWISE (U.N.0.).
‘ &D =t ¢ ACCESS_DOORS,_VERTICAL 0
|/ OR_HORIZONTAL — 7. NOT USED.
V ' TRANSITION FROM RECT.
RECT. » ) > L | TSIRON FROM REC DIFFUSERS_AND_GRILLES 8. FIBERGLASS DUCT IS NOT PERMISSIBLE. .
Eﬂ e ——— D"’ _— " oz | SOEWALL GRILE . REGRTER 9. ALL SMOKE DAMPERS ARE COMBINATION FIRE AND SMOKE DAMPERS. PHASE 3
! TURNING_VANES (TV) 100 700 | REVERSEARROW_FOR RETURN_ 10. ALL DUCTS WITH RECTANGULAR ELBOWS SHALL HAVE TURNING VERTICAL
- OPEN_END_DUCT_WITH_!_x_!_ WIRE VANES.
QJ [” RADIUS ELBOW : OED ' " OED MESHSCREEN B CED...
11. WHERE MANUAL VOLUME DAMPERS ARE LOCATED ABOVE INACCES- TRANSPORTATION
o COR RETURN_OR EXHAUST AR SEE SIBLE CEILINGS, BALANCING SHALL BE DONE BEFORE CEILINGS
iy 025:0UCT " DIFFUSER & GRILLE_SCHEDULE " ARE INSTALLED.
I AL REGTANGULAR OR SQUARE. SEE 12.  RUNOUTS TO TU'S SHALL BE SAME SIZE AS UNIT CONNECTION
S RECT VAN " DIFFUSER_AND_GRILLE_SCHEDULE_"____ UNLESS RUNOUT LENGTH EXCEEDS 6'-0", THEN RUNOUT SHALL BE
2" LARGER DIAMETER THAN INLET CONNECTION.
ggUC),\:/EZ\L 90° TAKE-OFF WITH 45° TAB COLLAR DIFFUSER KEY: HARTS F I E L D-J AC KS O N
BRANCH —| CONICAL (OR BOOT FITTING), CONICAL SPIN-IN 13. ALL DUCT DIMENSIONS ARE FREE AREA DIMENSIONS AND DO NOT
‘ OR CONICAL FITTING 100 AR QUANTITY (CFM) INCLUDE ALLOWANCES FOR DUCT LINER THICKNESS. ATLANTA
y 7 ‘( A "MARK" "REFERENCE" OR "ID"
RECTMAN 24x24 FACE DN SION N INCHES 14. PROVIDE ACCESS DOORS FOR ALL OUTSIDE AIR PLENUMS AT EACH INTERNATIONAL
o CONICAL ?28) TYPICAL OF 2 AIR HANDLING UNIT.
SRRAON\é/?_lL _ﬂ/— conca AI RP O RT
y Y S—Li 15. REFER TO ARCHITECTURAL FLOOR PLANS AND ELEVATIONS FOR
colbs= EXACT LOUVER LOCATIONS AND SIZES.
OVAL MAIN
16. DO NOT LOCATE TERMINAL UNITS (TU) ABOVE RECESSED CAN
y m \( | 90° TAKE-OFF -¢- DISCONNECTION FROM EXISTING LIGHTS OR DIRECTLY BELOW BEAMS.
17. ROUTE DUCTWORK BETWEEN BEAMS TIGHT TO BOTTOM OF STRUCTURE.
>\ /< R & CONNECTION TO EXISTING OFFSET BELOW BEAMS WHERE NECESSARY.
( | | (
PLAN ) 1 ) 18. LOCATE TERMINAL UNITS TO ALLOW 3-6" MINIMUM SERVICE CLEARANCE.
SMOOTH CHANGE IN ELEVATION -
RADIUS K RISE AND D %VSEHRE 19. PROVIDE FLEX DUCT CONNECTORS AT ALL FAN DUCT CONNECTIONS.
‘ ARROW INDICATES THE
:I%j DIRECTION OF AIR FLOW. NO. | DATE BY REVISION
iy 45° MAX
| PIPING NOTES:
— 1. CONDENSATE PIPING IS GRAVITY FLOW, UNLESS NOTED OTHERWISE HVAC LEGEND
SMOOTH . ; .
RADIUS ; PROVIDE CLEANOUT AT EVERY CHANGE IN DIRECTION GREATER AND GENERAL
ELBOWS 7\ R - CHANGE IN ELEVATION- THAN 45 DEGREES FOR BOTH PUMPED AND GRAVITY FLOW
] | 1< CONDENSATE PIPING.
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7~ PLOT DATE:

FILE NAME:
\ PEN TABLE:
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FAN SCHEDULE
REFERENCE VF-TCT VF-TCB VE-TCT VF-TCO VE-TC12 VETI VFT4 VE-TI0 VET1 VET12 VF-T13 VT4 VEAT VF-Ad
LOCATION TCON 1 TCON6 TCON 7 TCON 9 TCON12 T T4 TI0 ™ T2 ™3 T14 TERMINALA1 | TERMINAL A4
MACH RM MACH RM MACH RM MACH RM MACH RM MACH RM MACH RM MACH RM MACH RM MACH RM MACH RM MACH RM MACH RM MACH RM
SERVICE VENTILATION | VENTILATION | VENTLATION | VENTLATION | VENTILATION | VENTLATION | VENTLATION | VENTLATION | VENTILATION | VENTLATION | VENTILATION | VENTLATION | VENTLATION | VENTLATION
AREA SERVED ELEV. MACH. | ELEV.MACH | ELEV.MACH. | ELEV.MACH | ELEV.MACH. | ELEV.MACH | ELEV.MACH. | ELEV.MACH | ELEV.MACH. | ELEV.MACH. | ELEV.MACH | ELEV.MACH. | ELEV.MACH | ELEV. MACH,
ROOM ROOM ROOM ROOM ROOM ROOM ROOM ROOM ROOM ROOM ROOM ROOM ROOM ROOM
DRAWING 4MT40.3 2IMT4.0.3 4INT4.0.2 2INT4.0.2 HNT4.2.1 2INIT4.0.4 4INIT4.04 2INT4.05 BIMT4.0.1 4INT4.05 4IMT4.0.1 2IMT4.0.1 2INA.0.1 HAMAGAA CITY OF ATLANTA, GEORGIA
TYPE WALL MOUNT. | WALL MOUNT. | WALL MOUNT, | WALLMOUNT. | ROOF MOUNT. | WALL MOUNT, | WALL MOUNT, | WALLMOUNT, | WALLMOUNT, | WALL MOUNT, | WALLMOUNT | WALLMOUNT, | WALLMOUNT. | ROOF MOUNT, _1
PROPELLAR PROPELLAR PROPELLAR PROPELLAR | CENTRIFUGAL | PROPELLAR PROPELLAR PROPELLAR PROPELLAR PROPELLAR PROPELLAR PROPELLAR PROPELLAR | CENTRIFUGAL Hartsfi -w
DRIVE TYPE DIRECT DIRECT DIRECT DIRECT DIRECT DIRECT DIRECT DIRECT DIRECT DIRECT DIRECT DIRECT DIRECT DIRECT artsfield-Ja Cks,on ,
ARRFLOW, CFM 1200 1200 1200 1200 4000 1200 1200 1200 1200 1200 1200 1200 1200 1200 Atlanta International Airport
MIN. FAN STATIC PRESSURE, 03 03 0.3 03 05 0.3 0.3 03 03 0.3 0.3 0.3 0.3 0.25 -
INCHES W.C. —
MIN. WHEEL/PROPELLER SIZE, i i i i i : i : : i i i i i —
FAN RPM 1750 1750 1750 1750 1505 1750 1750 1750 1750 1750 1750 1750 1750 1560 —
MOTOR BRAKE HP 0.16 0.16 0.16 0.16 13 016 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.20 H S ST —
MOTOR SIZE (HP) 174 174 174 174 2 14 174 14 14 174 14 174 174 174 »~
MOTOR RPM 1750 1750 1750 1750 1505 1750 1750 1750 1750 1750 1750 1750 1750 1560 HEERY INTERNATIONAL, INC. MATRIX 3D
ELECTRICAL SERVICE 120V/ 12 [ 60 HZ| 120V /125 160 HZ | 120V 1 1 & 1 60 HZ | 120V 1 125 1 60 HZ | 460V 1 3 & 1 60 HZ| 120V 1 1 &3 1 60 HZ| 120V /123 1 60 HZ| 120V 1125 60 HZ | 120V 1 &5 1 60 HZ | 120V 1 13 60 HZ | 120V 1 1 2 1 60 HZ | 120V 1 1 &3 1 60 HZ| 120V 1 1 &5 /60 HZ | 120V 1 1 & 1 60 HZ e ATATA oA 30508 ATANTA. A 30503
BASIS FOR DESION (GREENHECK) | SE1-12432A | SE1-12432A | SE1-12432-A | SE1-12432A G-163VG SE1-12432A | SEI-12432A | SET12432A | SE1-12430A | SEI12432A | SE1-12432A | SEI12432A | SE1-12432A G103VG PHONE: 404.419.9190 PHONE: 404.522. 3801
NOTES 1,23 1.2.3 123 123 1.2.5.6 1.2.3 123 1.2.3 123 1.2.3 1.2.3 123 1.2.3 1.2.4 RIGHARD WITTSCHIEBE HAND ARCHITEGTS
15 SIMPSON STREET
ATLANTA, GA 30308
PHONE: 404.688.2200
FAN SCHEDULE N a0 cet 2
REFERENCE VF-A VF-A6 VE-AT VFAS VE-ATD VFB3 VF-B4 VFB7 VFB8 VF-C5 VF-Co VFD1 VFD2 VF-D3
LOCATION TERMINALAS | TERMINALA6 | TERMINALA7 | TERMINALA8 | TERMINALA10 | TERMINALB3 | TERMINALB4 | TERMINALB7 | TERMINALB8 | TERMINALC5 | TERMINALC6 | TERMINALD1 | TERMINALDZ | TERMINAL D3
MACH RM MACH RM MACH RM MACH RM MACH RM MACH RM MACH RM MACH RM MACH RM MACH RM MACH RM MACH RM MACH RM MACH RM
SERVICE VENTILATION | VENTILATION | VENTLATION | VENTLATION | VENTILATION | VENTILATION | VENTLATION | VENTILATION | VENTILATION | VENTLATION | VENTILATION | VENTLATION | VENTILATION | VENTLATION
AREA SERVED ELEV. MACH. | ELEV.MACH | ELEV.MACH. | ELEV.MACH | ELEV.MACH. | ELEV.MACH | ELEV.MACH. | ELEV.MACH | ELEV.MACH | ELEV.MACH. | ELEV.MACH | ELEV.MACH. | ELEV.MACH | ELEV. MACH,
DRAWING 2IMAG A 2IMA4.03 2IMA0.3 2INIAZ.0.3 4INAL0. 4MB411 4MB4.0.2 2INB4.0.2 2IMB41.1 4IMCA.0.1 2IMCA.0.1 4MD42.1 2IMD4.2.1 2IMD4.0.1
TYPE ROOF MOUNT, | WALL MOUNT, | WALL MOUNT, | WALLMOUNT, | WALL MOUNT, | ROOF MOUNT. | WALLMOUNT, | WALLMOUNT, | ROOF MOUNT, | WALLMOUNT, | WALLMOUNT, | ROCF MOUNT, | ROOF MOUNT, | WALL MOUNT
DRIVE TYPE DIRECT DIRECT DIRECT DIRECT DIRECT DIRECT DIRECT DRECT DIRECT DIRECT DIRECT DIRECT DIRECT DIRECT
AIRFLOW, CFM 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 1200 4000 4000 1200
MIN. FAN STATIC PRESSURE, 0.25 03 0.3 03 03 0.25 0.3 03 0.25 0.3 03 05 05 03
MIN. WHEEL/PROPELLER SIZE, ; : : : : : : : : : : : : :
FAN RPM 1560 1750 1750 1750 1750 1560 1750 1750 1560 1750 1750 1505 1505 1750 o
MOTOR BRAKE HP 0.20 0.16 0.16 0.16 0.16 0.20 0.16 0.16 0.20 0.16 0.16 13 13 0.16
MOTOR SIZE (HP) 74 74 174 74 74 14 174 4 74 174 74 2 2 74 PHASE 3
MOTOR RPM 1560 1750 1750 1750 1750 1560 1750 1750 1560 1750 1750 1505 1505 1750
ELECTRICAL SERVICE 120V /13 160 HZ| 120V /12 /60 HZ| 120V /1 &5 | 60 HZ| 120V 112 160 HZ| 120V /1 &3 [ 60 HZ | 120V /12 1 60 HZ | 120V 1 1 &5 1 60 HZ | 120V /1 & B0 HZ | 120V / 1 &3 1 60 HZ | 120V | 1 &/ 60 HZ | 120V / 1 &3 1 60 HZ | 460V /3 &5 | 60 HZ | 460V / 3 /& 1 60 HZ | 120V / 1 &3 | 60 HZ VERTICAL
BASIS FOR DESIGN (GREENHECK) | G-103VG SE1-12432-A | SE1-12432A | SET-12432-A | SE1-12432A G-103VG SE1-12432-A | SE1-12432A G-103VG SE1-12430A | SE1-12432A G163VG G163VG SE1-12432A
NOTES 1.2.5 1.2.3 1,23 123 1.2.3 1.2.4 1,23 1.2.3 125 1.2.3 1.2.3 125 12,5 1.2.3 TRANSPORTATION
ACCESSORIES:
1. PROVIDE NEMA 1 ELECTRICAL DISCONNECT.
2. COORDINATE INSTALLATION WITH DDC CONTROLS INTEGRATION AND ELECTRICAL DRAWINGS
3. PROVIDE OSHA GUARD, WALL COLLAR, AND OUTLET GRAVITY DAMPER, HARTSFIELD-JACKSON
4. PROVIDE ROOF CURB AND INLET GRAVITY DAMPER.
5. PROVIDE ROOF CURB ADAPTER AND INLET GRAVITY DAMPER. ATLANTA
6. PROVIDE INTEGRAL SPEED CONTROLLER MOUNTED ON MOTOR. INTERNATIONAL
AIRPORT
AIR TERMINAL UNIT SCHEDULE
REFERENCE TUTT TU-T4 TU-TI1 TUT13 TU-TCT TU-TCO TU-TCA TU-TCG TUAT TUB3 TUCo
LOCATION T T4 ™ T3 TCON? TCONG TCONS TCONG | TERMINAL A1 | TERMINAL B3 | TERMINAL C6
MACHRM | MACHRM | MACHRM | MACHRM | MACHRM | MACHRM | MACHRM | MACHRM | MACHRM | MACHRM | MACHRM
DRAWING JIMT404 | 4MT404 | 6IMT401 | 4MT401 | 4IMT402 | 2MT402 | 2MT403 | 1MT403 | 4IMA401 | 4MB411 | 2IMCA01
SERVICE VAV VAV VAV VAV VAV VAV VAV VAV VAV VAV VAV
ELECTRIC DUCT HEATER KW NA NA N/A N/A N/A N/A NA NA NA NA NA
PRIMARY AR VALVE
MIN. BOX INLET DIAMETER, 6 6 6 6 6 6 6 6 6 6 6
INCHES NO. | DATE| BY | REVISION
PRIMARY ARFLOW,| 300 300 200 200 450 450 350 350 350 300 200
MAXIMUM COOLING, CFM
PRIMARY AIRFLOW, MINIMUM 0 0 0 0 0 0 0 0 0 0 0
COOLING, CFM
BASIS FOR DESIGN MANUFACTURER|  DESV DESV DESV DESV DESV DESV DESV DESV DESV DESV DESV MECHANICAL
(TITUS):
NOTES 1.2.3 123 | 1.23 1.2.3 1.2.3 1.2.3 1.2.3 1.2.3 1.2.3 123 123 SCHEDULES
NOTES:
1. COORDINATE TERMINAL UNIT CONTROL PANEL WITH FLOOR PLANS ALONG WITH REQUIRED CLEARANCES FOR INSTALLATION.
2. INTEGRATE UNIT CONTROLS WITH EXISTING BUILDING AUTOMATION SYSTEM. REFER TO CONTROL DIAGRAMS FOR MORE REQUIREMENTS. WBS NUMBER. Y
3. COORDINATE INSTALLATION OF CONTROL POWER FROM NEW CONTROL PANEL PER FLOOR PLANS. H.03.90.202 1. GILLESPIE
FC NUMBER: DESIGNED BY:
6006007929 J. GILLESPIE
CONSULTANT PROJECT NUMBER: CHECKED BY-
07306.16 R. ANWAR
REFERENCE NUMBER APPROVED BY:
J. GILLESPIE
DATE:
06.11.2014
SCALE:
NONE
SHEET NO:
MO0.0.2
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DUCTLESS SPLIT SYSTEM SCHEDULE
REFERENCE DSEU-A4/ DSEU-A5 / DSEU-AB / DSEU-AT / DSEU-A8 DSEU-A10/ DSEU-B2/ DSEU-B4/ DSEU-B7/ DSEU-B8/ DSEU-C4 / DSEU-C5 DSEU-D3/
DSCU-A4 DSCU-A5 DSCU-AB DSCU-AT DSCU-A8 DSCU-A10 DSCU-B2 DSCU-B4 DSCU-B7 DSCU-B8 DSCU-C4 DSCU-C5 DSCU-D3
LOCATION TERMINALA4 | TERMINALA5 | TERMINALAB | TERMINAL A7 TERMINALA8 | TERMINALA10 | TERMINALB2 | TERMINAL B4 TERMINALB7 | TERMINALB8 | TERMINAL C4 TERMINALC5 | TERMINAL D3
MACH RM MACH RM MACH RM MACH RM MACH RM MACH RM MACH RM MACH RM MACH RM MACH RM MACH RM MACH RV MACH RM
AREA SERVED ELEV. MACH. ELEV. MACH. ELEV. MACH. ELEV. MACH. ELEV. MACH. ELEV. MACH. ELEV. MACH. ELEV. MACH. ELEV. MACH. ELEV. MACH. ELEV. MACH. ELEV. MACH. ELEV. MACH.
ROOM ROOM ROOM ROOM ROOM ROOM ROOM ROOM ROOM ROOM ROOM ROOM ROOM
SUPPLY AIRFLOW, CFM 700 700 700 700 700 700 700 700 700 700 700 700 700
ELECTRICAL SERVICE (VOLTS/PHASE) 208V/1 PHASE | 208V/1PHASE | 208V/1PHASE | 208V/1PHASE | 208V/1PHASE | 208V/1PHASE | 208V/1PHASE | 208V/1PHASE | 208V/1PHASE | 208V/1PHASE | 208V/1PHASE | 208v/1 PHASE | 208V/1PHASE CITY OF ATLANTA, GEORGIA
ENTERING AIR TEMPERATURE, DEGREES F DB 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0 80.0 a
ENTERING AIR TEMPERATURE, DEGREES F WB 67.0 67.0 67.0 67.0 67.0 67.0 67.0 67.0 67.0 67.0 67.0 67.0 67.0 ,
TOTAL COOLING, MBH 2.0 2.0 2.0 2.0 240 2.0 2.0 2.0 240 24,0 2%.0 240 2.0 Hartsfield-Jackson \ Y
SENSIBLE COOLING, MBH 16.8 16.8 16.8 16.8 16.8 16.8 16.8 16.8 16.8 16.8 6.8 16.8 16.8 Atlanta International Airport
HEAT CAPACITY (KW) N/A N/A N/A N/A NA N/A NA N/A NIA N/A N/A NIA N/A
SEER 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 _—
CONDENSING UNIT MODEL NUMBER (MITSUBISHI) PUY-A24NHA PUY-A24NHA PUY-A24NHA PUY-A24NHA PUY-A24NHA PUY-A24NHA PUY-A24NHA PUY-A24NHA PUY-A24NHA PUY-A24NHA PUY-A24NHA PUY-A24NHA PUY-A24NHA H S ST __
EVAPORATOR MODEL NUMBER (MITSUBISHI) PKA-A24HA PKA-A24HA PKA-A24HA PKA-A24HA PKA-A24HA PKA-A24HA PKA-A24HA PKA-A24HA PKA-A24HA PKA-A24HA PKA-A24HA PKA-A24HA PKA-A24HA —
NOTES 1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2 1,2 j—
NOTES: HEERY INTERNATIONAL, INC. r MATRIX 3D
1. CONTRACTOR TO PROVIDE MANUFACTURER'S PROGRAMMABLE, WIRED TYPE THERMOSTAT AND REFRIGERANT LINE SET. N AT A e 0500 ARG e A
2. REFER TO ELECTRICAL DRAWINGS FOR WIRING INSTRUCTIONS AND WIRING ACCESSORIES. PHONE: 404.419.9190 PHONE: 404,522 3801
RICHARD WITTSCHIEBE HAND ARCHITECTS
15 SIMPSON STREET
ATLANTA, GA 30308
PHONE: 404.688.2200
UNIT HEATER SCHEDULE (208V) UNIT HEATER SCHEDULE (277V) FAX: 4046882400
REFERENCE UH-B4 REFERENCE UH-AT UH-A4 UH-AS UH-AB UH-A7 UH-AB UH-A10 UH-B7 UH-B8 UH-C5 UHD1 UH-D2 UH-D3 UH-TCB UH-TC7 UH-TCY UH-TC12 UH-T10 UH-T12
LOCATION TERMINAL B4 LOCATION ATELEV. | A4ELEV. | ASELEV. | ABELEV. | ATELEV. | ABELEV. | A10ELEV. | B7ELEV. | BBELEV. | CSELEV. | DTELEV. | D2ELEV. | D3ELEV. | TCBELEV. | TCTELEV. | TC9ELEV. | TCI2ELEV. | TIOELEV. | Ti2ELEV.
ELEV. MACH. ROOM MACH. ROOM | MACH. ROOM | MACH. ROOM | MACH. ROOM | MACH. ROOM | MACH. ROOM | MACH. ROOM | MACH. ROOM | MACH. ROOM | MACH. ROOM | MACH. ROOM | MACH. ROOM | MACH. ROOM | MACH. ROOM | MACH. ROOM | MACH. ROOM | MACH. ROOM | MACH. ROOM | MACH. ROOM
TYPE SUSPENDED, TYPE SUSPENDED, | SUSPENDED, | SUSPENDED, | SUSPENDED, | SUSPENDED, | SUSPENDED, | SUSPENDED, | SUSPENDED, | SUSPENDED, | SUSPENDED, | SUSPENDED, | SUSPENDED, | SUSPENDED, | SUSPENDED, | SUSPENDED, | SUSPENDED, | SUSPENDED, | SUSPENDED, | SUSPENDED,
FORCED AR FORCED AIR | FORCED AIR | FORCED AIR | FORCED AIR | FORCED AIR | FORCED AIR | FORCED AIR | FORCED AIR | FORCED AIR | FORCED AIR | FORCED AIR | FORCED AIR | FORCED AIR | FORCED AIR | FORCED AIR | FORCED AIR | FORCED AIR | FORCED AIR | FORCED AIR
CAPACITY (KW) 3.0 CAPACITY (KW) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
AIRFLOW, CFM 350 AIRFLOW, CFM 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350 350
AIRFLOW TEMPERATURE 270 DEGF AIRFLOW TEMPERATURE | 27.0DEGF | 27.0DEGF | 27.0DEGF | 27.0DEGF | 27.0DEGF | 27.0DEGF | 27.0DEGF | 27.0DEGF | 27.0DEGF | 27.0DEGF | 27.0DEGF | 27.0DEGF | 27.0DEGF | 27.0DEGF | 27.0DEGF | 27.0DEGF | 27.0DEGF | 27.0DEGF | 27.0DEGF
RISE (°F) RISE (°F)
ELECTRICAL SERVICE 208V /1@ | 60 HZ ELECTRICALSERVICE | 2rvi1 @/ | 2rvit@l [ 2tvital | 2tivit@gl | 2atvital | arivitagl | avital | arvitel | aivit@l | avitg ) [ aivital [ avitgl | aavital [ arivitagl | 2tvidia ] | avit gl | 2iivit@ ] | 2ivit @l | 208vi1 &1
(VOLTS/PHASE) (VOLTS/PHASE) 60 HZ 60 HZ 60 HZ 60 HZ 60 HZ 60 HZ 60 HZ 60 HZ 60 HZ 60 HZ 60 HZ 60 HZ 60 HZ 60 HZ 60 HZ 60 HZ 60 HZ 60 HZ 60 HZ
BASIS FOR DESIGN MUH03-81 BASIS FOR DESIGN MUHO3-71 | MUHO3-71 | MUHO3-71 | MUH0371 | MUHO3-71 | MUHO371 | MUHO3-71 | MUHO3-71 | MUHO3-71 | MUHO3-71 | MUHO3-71 | MUHO371 | MUHO03-71 | MUHO371 | MUH03-71 | MUHO3-71 | MUHO3-71 | MUHO3-71 | MUHO03-81 e
(QMARK) (QMARK)
NOTES A B.C NOTES A B.C A.B.C A B.C A B.C AB.C AB.C AB.C A B.C A B.C A B,C A B C A B C A B C A B C A B.C A B.C A B,C A B,C A B,C PHASE 3
ACCESSORES: ACCESSORIES: VERTICAL
A. PROVIDE DRY CONTACTS AND COORDINATE WITH DCC CONTROLS. A. PROVIDE DRY CONTACTS AND COORDINATE WITH DCC CONTROLS.
B. PROVIDE NEMA 1 DISCONNECT, B. PROVIDE NEMA 1 DISCONNECT, TRANSPORTATION
C. COORDINATE WITH ELECTRICAL DRAWINGS. C. COORDINATE WITH ELECTRICAL DRAWINGS.
ROOM AIR CONDITIONER SCHEDULE AIR DEVICE SCHEDULE PACKAGED AIR CONDITIONER SCHEDULE HARTSFIELD-JACKSON
REFERENCE RAC-T10 RAC-T12 REFERENCE SD-1 CD-1 RG-1 RG-2 REFERENCE PAC-TC12 PAC-D1 PAC-D2 AT L AN T A
LOCATION TERMINAL TC10 | TERMINAL TC12 TYPE LOUVERED LOUVERED LOUVERED EGGCRATE LOCATION CONCOURSE T | CONCOURSE D1 | CONCOURSE D2
SERVICE ELEV. MACH. | ELEV. MACH. GRILLE FACE GRILLE EACE TC12/ TC13 ROOF ROOF ROOF INTERNATIONAL
ROOM ROOM ERVICE RETURN RETURN / PENTHOUSE PENTHOUSE PENTHOUSE
SUPPLY AIRFLOW, CFM 230 230 SERVIC SUPPLY SUPPLY ML%FE; WLUSFER SERVICE ELEV. MACH. | ELEV.MACH. | ELEV. MACH. AIRPORT
ENTERING AIR TEMPERATURE, DEGREES F DB 80.0 80.0 BASIS OF DESIGN: TITUS I00FS TMSA-AA 301FS 50F ROOM ROOM ROOM
ENTERING AIR TEMPERATURE, DEGREES F WB 67.0 67.0 FACE SIZE AS NOTED 24X24 AS NOTED 24X24 SUPPLY AIRFLOW, CFM 1500 1500 1500
TOTAL COOLING, MBH (ALL COILS SUMMED) 1.7 1.7 NECK SIZE AS NOTED AS NOTED AS NOTED AS NOTED STATIC PRESSURE NOTE 8 NOTE 8 NOTE 8
EER 9.0 9.0 MOUNTING NOTES 1, 3 NOTE 2 NOTE 3 NOTE 2 MOTOR, HP 34 34 3/4
SERVICE VOLTAGE 208V [ 1PHASE | 208V /1 PHASE DESCRIPTION ELECTRICAL SERVICE (VOLTS/PHASE) 460V | 3PHASE | 460V /3 PHASE | 460V /3 PHASE
BASIS OF DESIGN (CARRER) 5OFE312-3E 5OFE312-3.E ALL ALUMINUM, 1 ALL ALUMINUM, 1 ALL ALUMINUM, | ALL ALUMINUM, ENTERING AR TEMPERATURE, DEGREES F DB 80.0 80.0 80
NOTES 1 i FINISHED WHITE | FINISHED WHITE | FINISHED WHITE | FINISHED WHITE ENTERING AR TEMPERATURE. DEGREES FWB 570 570 &
ACCESSORIES / NOTES 1,3,6 2 4 3,6 25 TOTAL COOLING, MBH (ALL COILS SUMMED) 46.0 46.0 46
NOTES: SENSIBLE COOLING, MBH (ALL COILS SUMMED) 34.0 34.0 A
1. UNIT RATINGS BASED ON 95F OUTDOOR AIR TEMPERATURE. ACCESSOREES / NOTES: IPLV 15.0 15.0 15 No. T DATEl BY | REVISION
2. COORDINATE WITH ELECTRICAL DRAWINGS 1. COORDINATE MOUNTING OF AIR DEVICE WITH BOTTOM OF DUCT. WEIGHT, LBS 250 250 550
2. COORDINATE MOUNTING OF AIR DEVICE WITH ACCOUSTICAL CEILING. BASIS OF DESIGN: BARD WA4S3-C0Z WA4S3-C0Z WA4S3-C0Z
3. COORDINATE MOUNTING OF AIR DEVICE WITH FACE OF DUCT. NOTES 1234567 | 1234567 | 11234567
4. PROVIDE A FACTORY-FABRICATED ACCESSORY INSULATED PLENUM
CONDENSATE PUMP SCHEDULE 5. PROVIDE LINED SHEET METAL AIR SOUND TRAP PLENUM. NOTES: MECHANICAL
REFERENCE CP-1 6. PROVIDE FACE OPERABLE OPPOSED BLADE DAMPER. 1. PROVIDE MANUFACTURER'S PROGRAMMABLE THERMOSTAT. SCHEDULES
LOCATION ELEVATOR 2. PROVIDE DDC INTEGRATION PACKAGE.
MACH RMS 3. PROVIDE ENTHALPY ECONOMIZER PACKAGE.
SERVICE CONDENSATE 4, UNIT RATINGS BASED ON 80/67 DB/WB ENTERING AIR TEMPERATURE AND 95F OUTDOOR
PUMP TYPE/GEOMETRY FLOOR AR TEMPERATURE.
MOUNT 5. PROVIDE 2-INCH, PLEATED, DISPOSABLE FILTERS. e D pE—
SHUTOFF HEAD T 6. PROVIDE NEMA 1 ELECTRICAL DISCONNECT. COORDINATE WITH ELECTRICAL DRAWINGS. H.03.90.202 1 GLLESPE
SUMP CAPACITY (GAL) 1 7. PROVIDE ACCESSORY SUPPLY AND RETURN PLENUM. e o
PUMP MOTOR SIZE. HP ) 8 8. ADJUST ECM MOTOR FOR INDICATED CFM FOR FREE BLOW OPERATION. 006007929 | GILESPIE
ELECTRICAL SERVICE (VOLTS/PHASE) 1zméfﬂx 101 CONSULTANT PROJECT NUWBER| crores on
HZ
BASIS OF DESIGN (LITTLE GIANT) VCL24ULS 0750670 R. ANWAR
NOTES 123 REFERENCE NUMBER APPROVED BY:
J. GILLESPIE
NOTES: DATE:
1. GALVANIZED STEEL TANK COVER. 06.11.2014
2. ABS TANK, VOLUTE, AND SWITH COVER.
3. SAFETY SWITCH AND THERMAL OVERLOAD PROTECTION. SCALE:
NONE
SHEET NO:
MO.0.3
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SECTION 15053 - COMMON WORK RESULTS FOR HVAC
PART | - GENERAL
L.l SUMMARY

A, This Section includes the following:

I Piping materials and installation instructions common to most piping systems.
2. Mechanical sleeve seals.
i Sleeves.
4. Escutcheons.
5. Girout.
. Equipment installation requirements commaon to equipment sections.
7. Concrete bases.
H. Supports and anchorages.,

1.2 DEFINITIONS

A, Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and duct chases,

unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels,

B, Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied spaces and
mechanical equipment rooms,

]

Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient temperatures and weather
conditions. Examples include rooftop locations.,

D.  Concealed, Interior Installations: Concealed from view and protected from physical contact by building occupants.
Examples include above ceilings and chases.

Concealed, Exterior Installations: Concealed from view and protected from weather conditions and phivsical contact
by building occupants but subject to outdoor ambient temperatures, Examples include installations within unheated
shelters.

1.3 SUBMITTALS
A, Welding certificates.
1.4 QUALITY ASSURANCE
A Steel Support Welding: Qualify processes and operators according to AWS D11, "Structural Welding Code--Steel.”

B.  Steel Mipe Welding: CQualify processes and operators according to ASME Boiler and Pressure Vessel Code:
Section [X, "Welding and Brazing Qualifications.”

. Comply with provisions in ASME B31 Serics, "Code for Pressure Piping."

2. Certify that each welder has passed AWS qualification tests for welding processes involved and that
certification is current.

C. Electrical Characteristics for HVAC Equipment:  Equipment of higher electrical characteristics may be furnished
provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and
conduit sizes are appropriately modified. If minimum energy ratings or efficiencies are specified, equipment shall
comply with requirements.,

PART 2 - PRODUCTS
2.1 PIPE, TUBE, AND FITTINGS
A, Refer to individual Division 15 piping Sections for pipe, tube, and [itting matenals and joining methods.
. Pipe Threads: ASME B1.20.1 lor factory-threaded pipe and pipe Ottings.
2.2 JOINING MATERIALS
A Refer to individual Division 15 piping Sections for special joining matenals not listed below,
B. Pipe-Flange Gasket Materials:  ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch (3.2-mm) maximum

thickness unless thickness or specific material is indicated.

COMMON WORK RESULTS FOR HVAC 15053 -1

C.  Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux according to ASTM B 813,
.  Brazing Filler Metals: AWS A58, BCuP Series or BAg], unless otherwise indicated.

Welding Filler Metals: Comply with AWS D10,12.

23 MECHANICAL SLEEVE SEALS

A, Description:  Modular sealing element unit, designed for field assembly, to [l annular space between pipe and
sleeve,

B, Scaling Elements: EPDM or NBR interlocking links shaped to fit surface of pipe. Include type and number required
for pipe material and size of pipe.

)

Pressure Plates: Carbon steel. Include two for each sealing element.

D, Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length required to secure pressure
plates to sealing elements. Include one for each sealing element,

24 SLEEVES
A, Galvanized-Steel Sheet:  0.023%inch (0.6-mm) minimum thickness; round wbe closed with welded longitudinal
joint.
B, Cast Irom: Cast or fabricated "wall pipe” equivalent to ductile-iron pressure pipe, with plain ends and integral

waterstop, unless otherwise indicated.
25 ESCUTCHEOMS

A, Descnption: Manufactured wall and ceiling escutcheons and floor plates, with an [D to closely fit around pipe, tube,
and insulation of insulated piping and an OD that completely covers opening.

B.  One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with polished chrome-plated finish.

C.  One-Piece, Cast-Brass Type: With set screw.
[ Finish: Polished chrome-plated and rough brass.
[ Split-Casting, Cast-Brass Type: With concealed hinge and set screw.
[ Finish: Polished chrome-plated and rough brass.
2.6 GROUT

A, Descnption: ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydranlic-cement grout,

l. Charactenistics; Post-hardening, volume-adjusting, nonstaiming, noncorrosive, nongaseous, and recommended
for interior and exterior applications.

2 Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength,

3 Packaging: Premixed and factory packaged.
PART 3 - EXECUTION
il PIPING SYSTEMS - COMMON REQUIREMENTS
A, Install piping according to the following requirements and Division 15 Sections specifying piping systems.
B.  Drawing plans, schematics, and diagrams indicate general location and amrangement of piping systems. Indicated

locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other
design considerations.  Install piping as indicated unless deviations o layout are approved on Coordination

Drawings.

C.  Install piping in concealed locations, unless otherwise indicated and except in equipment rooms and service areas.

D.  Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to
building walls. Diagonal runs are prohibited unless specifically indicated otherwise.

E. Install piping above accessible ceilings to allow suflicient space lor ceiling panel removal.

F. Install piping w permit valve servicing,.

G, Install piping at indicated slopes.
H.  Install piping free of sags and bends,

I. Install fittings for changes in direction and branch connections.

COMMON WORK EESULTS FOR HVAC 15053 -2

L Install piping to allow application of insulation.

Select system components with pressure rating equal to or greater than system operating pressure.

=

Install escutcheons for penetrations of walls, ceilings, and floors.

M. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board panitions, and concrete floor
and rool slabs,

M. Aboveground, Exterior-Wall Pipe Penetrations: Seal penetrations using sleeves and mechanical sleeve seals, Select
slegve size to gllow for 1-inch (25-mm) annular clear space between pipe and sleeve for installing mechanical sleeve
seals.

1. Install steel pipe for sleeves smaller than 6 inches (150 mm) in diameter.
2 Install cast-iron "wall pipes” for sleeves 6 inches (150 mm) and larger in diameter.
i Mechanical Sleeve Seal Installation: Select type and number of sealing elements required for pipe material

and size, Position pipe in center of sleeve. Assemble mechanical sleeve seals and install in annular space
hetween pipe and sleeve.  Tighten bolts against pressure plates that cause sealing elements o expand and
make watertight seal,

0. Underground, Exterior-Wall Pipe Penetrations:  Install cast-iron "wall pipes" for sleeves,  Seal pipe penctrations
using mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular clear space between pipe and
sleeve for installing mechanical sleeve seals.

1. Mechanical Sleeve Seal Installation: Select type and number of sealing elements required for pipe material
and size, Position pipe in center of sleeve., Assemble mechanical sleeve seals and install in annular space
between pipe and sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and
make watertight seal,

. Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.
Seal pipe penetrations with firestop materials. Refer to Division 7 Section "Through-Penetration Firestop Systems”
for materials.

0. Verify final equipment locations for roughing-in.

~

Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.

2 PIPING JOINT CONSTRUCTION

A, Join pipe and fitings according to the following requirements and Division 15 Sections specifyving piping systems.

B. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings belore assembly.

0. Soldered Joinis: Apply ASTM B 813, water-Mlushable MMux, unless otherwise indicated, to tube end. Construct joints
according to ASTM B 828 or CDA's "Copper Tube Handbook,” using lead-free solder alloy complying with
ASTM B 32

E. Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube” Chapter, using copper-

phosphorus brazing filler metal complying with AWS A58,

F. Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut threads full and clean
using sharp dies. Ream threaded pipe ends to remove burrs and restore full 1D, Join pipe fittings and valves as

follows:
1. Apply appropriate tape or thread compound to external pipe threads unless dry seal threading is specified.
2. Damaged Threads: Do not use pipe or pipe Oiings with threads that are cormoded or damaged, Do not use

pipe sections that have cracked or open welds.

G, Welded loints:  Construct joints according to AWS DI10.12, wsing qualified processes and welding operators
according to Part | "Quality Assurance" Article.

H.  Flanged Joints: Select appropriate gasket material, size, type, and thickness for service application, Install gasket
concentrically positioned. Use suitable lubricants on bolt threads,
i3 PIPING CONNECTIONS
A, Make connections according to the following, unless otherwise indicated:
I Install wnions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve and at final connection to each

piece of equipment.

COMMON WOREK RESULTS FOR HVAC 15053 -3

2. Install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged valves and at final connection to
each piece of equipment.
3. Wet Piping Systems;  Install dielectric coupling and nipple fittings to connect piping matenals of dissimilar
metals.
34 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

A, Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.

B. Install equipment level and plumb, parallel and perpendicular to other building svstems and components in exposed
interior spaces, unless otherwise indicated.

C. Install HVAC equipment to facilitate service, maintenance, and repair or replacement of components. Connect
equipment for ease of disconnecting, with minimum interference to other installations,  Extend grease fittings o
accessible locations.

. Install equipment to allow right of way for piping installed at required slope.

i5 CONCRETE BASES

A, Concrete Bases: Anchor equipment to concrete base according to equipment manufacturer's written instructions and

according to seismic codes at Project.

1.  Construct concrete bases of dimensions indicated, but not less than 4 inches (100 mm) larger in both
directions than supported unit.

[2¥]

Install dowel rodds 1o connect concrete base to concrete (loor. Unless otherwise indicated, install dowel rods
on 18-inch (450-mm) centers around the full penmeter of the hase,

3 Install epoxyv-coated anchor bolts for supported equipment that extend through concrete base, and anchor into
structural conecrete floor,

4. Place and secure anchorage devices. Use supported equipment manufacturer's setting drawings, templates,
diagrams, instructions, and directions furmished with items to be embedded.

Install anchor bolts to elevations required for proper attachment to supported equipment.

Install anchor bolts according o anchor-bolt manufacturer's written instructions.

= e

Use [3000-psi (20.7-MPa)] < 28-day compressive-sirength concrete and reinforcement as specified in
Division 3 Section "Cast-in-Place Conerete.”

kX ERECTION OF METAL SUPPORTS AND ANMCHORAGES
Refer to Division 5 Section "Metal Fabrications” for structural steel.

B.  Cut, ft, and place miscellancous metal supports accurately in location, alignment, and clevation to support and
anchor HYAC materials and equipment.

C.  Field Welding: Comply with AWS DI.1.

7 ERECTION OF WOOD SUPPORTS AND ANCHORAGES
A, Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and anchor HVAC materials and
equipment,
B. Select fastener sizes that will not penetrate members if opposite side will be exposed to view or will receive finish

materials. Tighten connections between members. Install fasteners without splitting wood members.
C.  Altach to substrates as required to support applied loads.
38 GROUTING

A, Mix and install grout for HVAC equipment base bearing surfaces, pump and other equipment base plates, and

anchors.
B.  Clean surfaces that will come into contact with grout.
C. Provide fiorms as required for placement of grout.
. Avoid air entrapment during placement of grout.
E. Place grout, completely filling equipment bases.
F. Place grout on concrete bases and provide smooth bearing surface for equipment.
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H.

COMMON WORK RESULTS FOR HVAC

Place grout around anchors.

Cure placed grout.

END OF SECTION 15053
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SECTION 15058 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT
PART 1 - GENERAL
SUMMARY

1.1

A

Section includes general requirements for single-phase and polyphase, general-purpose, horizontal, small and
medium, squirrel-cage induction motors for use on ac power svstems up o 600V and installed al equipment
manufacturer's factory or shipped separately by equipment manufacturer for field installation,

COORDINATION

Coordinate features of motors, installed units, and accessory devices to be compatible with the following:

1.

2
3.
4

Motor controllers.
Torque, speed, and horsepower requirements of the load.
Ratings and characteristics of supply circunt and required control sequence.

Ambient and environmental conditions of installation location.

PART 2 - PRODUCTS
GENERAL MOTOR REQUIREMENTS

Comply with requirements in this Section except when stricter requirements are specified in HVAC equipment
schedules or Sections.

2.1

A

COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

Comply with NEMA MG | unless otherwise indicated.
MOTOR CHARACTERISTICS

Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet (1000 m) above sea level.

Capacity and Torgue Characteristics:  Sufficient to start, accelerate, and operate connected loads at designated
speeds, at installed altitude and environment, with indicated operating sequence, and without exceeding nameplate
ratings or considering service factor,

SINGLE-PHASE MOTORS

Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor

application:

1. Permanent-split capacitor,

2. Split phase,

3. Capacitor stan, inductor run.
4. Capacitor stan, capacitor run.

Multispeed Motors: Variahle-torque, permanent-split=capacitor type,

Bearings: Prelubricated, amtifriction ball bearings or sleeve bearings suitable for radial and thrust loading,

Motors 1720 HP and Smaller: Shaded-pole type.

Thermal Protection:  Imternal protection to automatically open power supply circuit to motor when winding
temperature exceeds a safe value calibrated to temperature rating of motor insulation.  Thermal-protection device
shall automatically reset when motor temperature refurns to normal range.

PART 3 - EXECUTION (Mot Applicable)
END OF SECTION 15058
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SECTION 15062 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT
PART | - GENERAL
1.1 SUMMARY
A, Section Includes:
1. Metal pipe hangers and supports,
2, Fastener svstems.
3 Equipment supports.
1.2 QUALITY ASSURANCE

A, Structural Steel Welding Qualifications:  Qualify procedures and personnel according to AWS DILUDLIM,
"Structural Welding Code - Steel.”

H. Pipe Welding Oualifications: CQualify procedures and operators according to ASME Boiler and Pressure Vessel

Code.
PART 2 - PRODUCTS
2.1 METAL PIPE HANGERS AND SUPPORTS

A, Copper Pipe Hangers:
1. Description: MSS 5P-538, Types | through 58, copper-coated-steel, factory-fabricated components,
22 FASTENER SYSTEMS

A, Powder-Actuated Fasteners;  Threaded-steel stud, for use in hardened portland cement concrete with pull-out,
tension, and shear capacities appropriate for supported loads and building materials where used.

B.  Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel anchors, for use in hardened portland cement
concrete; with pull-out, tension, and shear capacitics appropriate for supported loads and building materials where
used,

2.3 EQUIPMENT SUPPORTS

A, Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes,
24 MISCELLANEOUS MATERIALS

A Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.

B.  Grout: ASTM C 1107, factory-mixed and -packaged, drv, hydraulic-cement, nonshrink and nonmetallic grout;
suitable for interior and exterior applications.

1.  Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 3000-psi (34.5-MPa), 28-dav compressive sirength.
PART 3 - EXECUTION
A, Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4 inches (100 mm)
thick in concrete after concrete is placed and completely cured. Use operators that are licensed by powder-
actuated tool manufacturer,  Install fasteners according to powder-actuated ool manufacturer’s operating
meanual,

[ 2]

Install mechanical-expansion anchors in concrete afier concrete is placed and completely cured. Install
fasteners according to manufacturer's written instructions.

B.  Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other
ACCESSOTIEs,

C. Equipment Support Installation; Fabricate from welded-structural-steel shapes.

[, Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom

of movement between pipe anchors, and to facihitate action of expansion joints, expansion loops, expansion bends,
and similar units,

E.  Install lateral bracing with pipe hangers and supports to prevent swaying.
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 15062 -1
F.  Install building attachments within concrete slabs. Install concrete inserts before concrete is placed; fasten inserts to
forms and install reinforcing bars through openings at top of inserts.
G, Load Disinbution:  Install hangers and supports so that paping live and dead loads and stresses from movement will
not be transmitted to connected equipment.
H.  Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe
deflections allowed by ASME B31.9 for building services piping.
iz EQUIPMENT SUPPORTS

A.  Fabricate structural-steel stands to support equipment above floor,
B.  Grouting: Place grout under supports for equipment and make bearing surface smooth.
. Provide lateral bracing, to prevent swaying, for equipment supports.
13 METAL FABRICATIONS
Cut, drill, and fit miscellaneous metal fabrications for equipment supports.

[, Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop welded because
of shipping size limitations.

C. Field Welding: Comply with AWS D1.1/D1.IM procedures for shielded, metal are welding; appearance and quality
of welds; and methods used in correcting welding work; and with the following:

1. Use materials and methods that mimimize distortion and develop strength and corrosion resistance of base
metals.
2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. Finish welds at exposed connections so no roughness shows after finishing and so contours of welded surfaces
match adjacent contours,
34 PAINTING

A, Touchup: Clean field welds and abraded areas of shop paint,  Paint exposed areas immediately after erecting
hangers and supports. Use same materials as used for shop painting. Comply with S5PC-PA | requirements for
touching up field-painted surfaces.

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils (0.05 mm).

B.  Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded areas of shop paint on
miscellaneous metal are specified in Division 9 painting Sections,

C, Galvamized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to
comply with ASTM A T8O,

D.  Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where required in
cOoncrete construction.

END OF SECTION 15062
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SECTION 15077 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
PART 1 - GENERAL
1.1 SUMMARY
A, Scction Includes: Equipment labels.
1.2 SUBMITTAL
A, Product Data: Provide letter of compliance for this Specification Section.

PART 2 - PRODUCTS

21 FQUIPMENT LABELS
A.  Metal Labels for Equipment:
1. Material and Thickness: Brass, 0.032-inch, Aluminum, 0.032-inch or anodized aluminum, 0.032-inch
minimum thickness, and having predrilled or stamped holes for attachment hardware,
2. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch .
i Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for

viewing distances up to 72 inches , and proportionately larger lettering for greater viewing distances. Include
secondary lettering two-thirds to three-fourths the size of principal lettering.

4, Fasteners: Stainless-steel rivets or self-tapping screws,
5. Adhesive: Contact-type permancnt adhesive, compatible with label and with substrate,
B. Label Content:  Include equipment's Drawing designation or unique equipment number, Drawing numbers where

equipment is indicated (plans, details, and schedules), plus the Specification Section number and title where
equipment is specified.

PART 3 - EXECUTION

kN | PREPARATION
A, Clean piping and equipment surfaces of substances that could impair bond of identification devices, including dirt,
oil, grease, release agents, and incompatible primers, paints, and encapsulants,
iz EQUIPMENT LABEL INSTALLATION

A, Install or permanently fasten labels on each major item of mechanical equipment. Locate equipment labels where
accessible and visible,

END OF SECTION 15077
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SECTION 15083 - HVAC INSULATION
PART 1 - GENERAL
1.1 SUMMARY

Al Section Includes:

I Insulation Materials:

a. Flexible elastomeric.
b. Mineral-liber.
Insulating cements.
Adhesives.
Sealants,
Tapes.

Securements,

U

B. Related Sections:
1. Division 15 Section "Metal Ducts” for duet liners.
1.2 SUBMITTALS
A, Product Data: For each type of product indicated,
1.3 QUALITY ASSURANCE

A Firg-Test-Response Characteristics:  Insulation and related materials shall have fire-test-response characteristics
indicated, as determined by testing identical products per ASTM E 84, by a testing and inspecting agency acceptable
to authorities having jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, and
cement material containers, with appropriate markings of applicable testing and inspecting agency.

1. Insulation Installed Indoors: Flame-spread index of 23 or less, and smoke-developed index of 30 or less,
2. Insulation Installed Ouidoors: Flame-spread index of 73 or less, and smoke-developed index of 150 or less,
PART 2 - PRODUCTS
2.1 INSULATION MATERIALS
A Comply with requirements in Part 3 schedule articles for where insulating materials shall be applied.
. Products shall not contain ashestos, lead, mercury, or mercury compounds.

C. Products that come in contact with stainless sieel shall have a leachable chloride content of less than 50 ppm when
tested according to ASTM C 871,

. Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials. Comply with ASTM C 534, Type | for
tubular materials and Type 11 for sheet materials.

I Products: Subject o compliance with requirements, [provide the following] [provide one of the following
[available products that may be incorporated into the Work include, but are not limited to, the following]:

a, Acroflex USA Inc.; Acrocel,
b. Armacell LLC; AP Armaflex,
¢ RBX Corporation; Insul-Sheet 1300 and Insul-Tube 180.

E.  Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermoseiting resin. Comply with
ASTM C 553, Typell and ASTM C 1290, Type Ul with factory-applied FSK jacket. Factory-applied jacket
requirements are specified in "Factory-Applied Jackets" Article,

1. Products: Subject to compliance with requirements, [provide one of the following:
a, CertamTeed Corp.; Duct Wrap.
b, Johns Manville; Microlite.
c. Knauf Insulation; Duct Wrap.
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ADHESIVES
Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself
and to surfaces to be insulated, unless otherwise indicated,

Flexible Elastomeric Adhesive: Comply with MIL-A-24179A, Type I, Class 1.
1 Products: Subject to compliance with requirements, provide ong of the following:
a. Aerollex USA Inc.: Aeroseal.

b. Armacell LOC; 520 Adhesive

C. Foster Products Corporation, H. B, Fuller Company; 85-75,

2 For indoor applications, use adhesive that has a VOO content of 50 2/L or less when calculated according to
40 CFR 59, Subpart D (EPA Method 24).

MASTICS

Materials shall be compatible with insulation materials, jackets, and substrates: comply with MIL-C-19565C,
Twpe L.

1. For indeor applications, use mastics that have a VOU content of 30 g/l or less when calculated according to
40 CFR 539, Subpart D (EPA Method 24).

Vapor-Barrier Mastic: Water based; suitable for indoor and outdoor use on below ambient services,
1. Products: Subject to comphance with requirements, provide one of the following:

a. Childers Products, Division of ITW: CP-35,

b. Foster Products Corporation, H. B, Fuller Company; 30-90,

€. ITW TACC, Division of lllinois Tool Works; CB-50

2. Water-Vapor Permeance: ASTM E 96, Procedure B, 0.013 perm (0.009 metric perm) at 43-mil (1.09-mm}
dry film thickness.

3. Service Temperature Range: Minus 20 to plus 180 deg F (Minus 29 to plus 82 deg C).
4. Solids Content: ASTM D 1644, 59 percent by volume and 71 percent by weight.

5. Color: White.

SEALANTS

Jomnt Sealanis:

1. Materials shall be compatible with insulation materials, jackets, and substrates,

2. Permanently flexible, elastomeric sealant.

3. Service Temperature Range: Minus 100 to plus 300 deg F (Minus 73 to plus 149 deg C).

4. Color: White or gray.

5. For indcor applications, use sealants that have a VOO content of 250 g/L or less when calculated according to
40 CFR 59, Subpart D (EPA Method 24).

TAPES

Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.

I Products: Subject o compliance with requirements, provide one of the following:
. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800
b. Compac Corp.; 120
C. Ideal Tape Co., Inc., an American Biltrite Company; 488 AWF,

2. Width: 2 inches (50 mm).

3. Thickness: 3.7 mils (0.093 mm).
4, Adhesion: 100 ounces force/inch (1.1 N/mm) in width.
5. Elongation: 5 percent.
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6. Tensile Strength: 34 Ibffinch (6.2 N/mm) in width.
SECUREMENTS
Aluminum Bands: ASTM B 209 (ASTM B 200M), Alloy 3003, 3005, 3105, or 30035, Temper H-14, 0,020 inch
(0.51 mm) thick, 1/2 inch { 13 mm) wide with wing or closed seal.
1 Products: Subject to compliance with requirements, provide one of the following:
a. Childers Products; Bands,
h. PABRCO Metals Corporation; Bands,
€. RPR Products, Inc.; Bands.

PART 3 - EXECUTION

i1

A

iz

>

M.

HVAC INSULATION

PREPARATION

Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will adversely affect
insulation application.

Mix insulating cements with clean potable water; if nsulating cements are to be in contact with stainless-steel
surfaces, use demineralized water,

GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids
throughout the length of equipment, ducts and fittings, and piping including fittings, valves, and specialties,

Install insulation matenals, forms, vapor bamers or retarders, jackets, and thicknesses required for each item of
cquipment, duct svstem, and pipe system as specified in insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not
corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.

Install insulation with longitudinal seams at top and bottom of horizontal runs.

Install multiple layers of insulation with longitudinal and end seams staggered.

Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties,
Keep insulation materials dry during application and finishing.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended
by insulation material manufacturer.

Install insulation with least number of joints practical,

Apply adhesives, mastics, and scalants at manufacturer's recommended coverage rate and wet and dry film
thicknesses.

Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.

Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal
movierment.

Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches at least 4
inches { 100 mm) beyond damaged areas. Adhere, staple, and seal patches similar to butt joints,

PENETRATIONS

Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously through wall
penetrations,

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation inside wall surface and seal with joint
sealant. For applications requining indoor and outdoor insulation, install insulation for outdoor applications
tightly joined to indoor insulation ends. Seal joint with joint scalant.

Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 2 inches (50 mm).

4. Seal jacket to wall flashing with flashing sealant.
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HVAC INSULATION

Al

FLEXIBLE ELASTOMERIC INSULATION INSTALLATION
Seal longitudinal seams and end joints with manufacturer’s recommended adhesive to eliminate openings in
insulation that allow passage of air to surface being insulated.

Insulation Installation on Pipe Flanges;

I. Install pipe insulation o outer diameter of pipe Nange,

2. Make width of insulation section same as overall width of flange and bolis, plus twice the thickness ol pipe
insulation

3 Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe

segments with cut sections of sheet insulation of same thickness as pipe insulation.

4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to eliminate openings
in insulation that allow passage of air to surface being insulated.

Insulation Installation on Pipe Fittings and Elbows:
1. Install mitered sections of pipe insulation.

2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate openings
in insulation that allow passage of air (o surface being insulated.

Insulation Installation on Valves and Pipe Specialties;

1 Install preformed valve covers manufactured of same material as pipe insulation when available,

2 When preformed valve covers are not available, install cut sections of pipe and sheet insulation to valve body,

Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.

4. Secure insulation to valves and specialties and seal seams with manufacturer’s recommended adhesive to
eliminate openings in insulation that allow passage of air to surface being insulated.

MINERAL-FIBER INSULATION INSTALLATION
Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.

I. Apply adhesives according to manufacturer's recommended coverage rates per unil area, for 100 percent
coverage of duct and plenum surfaces

2. Apply adhesive to entine circumference of ducts and 1o all surfaces of fiings and transitions.
3 Install cither capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-discharge-weld pins
on sides and bottom of horizontal ducts and sides of vertical ducts as follows:

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal centerline of duct.
Space 3 inches maximum from insulation end joints, and 16 inches o.c.

b, On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c. each way, and 3 inches
maximum from insulation joints,  Install additional pins to hold insulation tightly against surface at
cross bracing.

C. Fins may be omitted from top surface of horizontal, rectangular ducts and plenums.

d. Do not overcompress insulation during installation.

e Impale insulation over pins and attach speed washers,

£ Cul excess portion of pins extending bevond speed washers or bend parallel with insulation surface.
Cover exposed pins and washers with tape matching insulation facing.

4. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken vapor barrier.

Create a lacing lap for longiludinal seams and end joints with msulation by removing 2 inches  from 1 edge
and | end of insulation segment, Secure laps to adjacent insulation section with 1/2-inch  outward-clinching
staples, 1 inch o.c. Install vapor barrier consisting of factorv- or field-applied jacket, adhesive, vapor-barrier
mastic, and sealant at joints, seams, and protrusions,

a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-barrier seal,
b. Install vapor stops for ductwork and plenums operating below 50 deg Foat 18-foot intervals. Vapor

stops shall consist of vapor-barrier mastic applied in a Z-shaped pattern over insulation face, along butt
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end of insulation, and over the surface. Cover insulation face and surface to be insulated a width equal
to 2 times the insulation thickness but not less than 3 inches,

5. Owverlap unfaced blankets a mimimum of 2 inches on longitudinal seams and end joints. Al end joinis, secure
with steel bands spaced a maximum of 18 inches o.c.

. Install insulation on rectangular duct elbows and transitions with a full insulation section for each surface.
Install insulation on round and flat-oval duct elbows with individually mitered gores cut to fit the elbow.

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with G-inch-wide strips

of same material used to insulate duct. Secure on alternating sides of stiffener, hanger, and flange with pins
spaced 6 inches o.c.

Board Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.

1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 100 percent
coverage of duct and plenum surfaces.

|

Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions.

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-discharge-weld pins
on sides and bottom of horizontal ducts and sides of vertical ducts as follows:

a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal centerline of duct.
Space 3 inches maximum from insulation end joints, and 16 inches o.c.

b. Om duct sides with dimensions larger than 18 inches, space pins 16 inches o.c. each way, and 3 inches
maximum from insulation joints, Install additional pins to hold insulation tightly against surface at
cross bracing.

c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.

d. Do not overcompress insulation during installation.

e Cut excess portion of pins extending bevond speed washers or bend parallel with insulation surface.
Cover exposed pins and washers with tape matching insulation facing,

4 For ducts and plenums with surface temperatures below ambient, install a continuous unbroken vapor bamier,
Create a facing lap for longitudinal seams and end joints with insulation by removing 2 inches from | edge
and 1 end of insulation segment. Secure laps to adjacent insulation section with 1/2-inch outward-clinching
slaples, 1 mch o, Install vapor barrier consisting of lactory- or lield-apphied jacket, adhesive, vapor-barrier
mastic, and sealant at joints, seams, and protrusions,

i, Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-barmer seal,

b, Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot intervals,  Vapor
stops shall consist of vapor-barrier mastic applied in a Z-shaped pattern over insulation face, along butt

end of insulation, and over the surface. Cover insulation face and surface 1o be insulated a width equal
to 2 times the insulation thickness but not less than 3 inches,

5. Install insulation on rectangular duct elbows and ransitions with a full insulation section for each surface,
Groove and score insulation to fit as closely as possible to outside and inside radius of elbows, [Install
insulation on round and flat-oval duet elbows with individually mitered gores cut to fit the elbow,

f. Insulate duct stiffeners, hangers, and flanges that protrude bevond insulation surface with 6-inch- wide strips
of same material used to insulate duct. Secure on alternating sides of stiffener, hanger, and flange with pins
spaced 6 inches o.c.

PIPING INSULATION SCHEDULE, GENERAL

Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and

pipe size range. 1f more than one material is listed for a piping system, selection from materials listed is Contractor's

option,

Items Mot Insulated: Unless otherwise indicated, do not install insulation on the following:
1. Underground piping.
PIPING INSULATION SCHEDULE

Refrigerant Suction and Hot-Gas Piping and Tubing: Flexible elastomeric, 1 inch (25 mm) thick,

15083 -5

i8 DUCT INSULATION SCHEDULE
A, ltems insulated: Supply duct.
B. ltems not insulated: return and transfer duets.
C. ltems lined: return and transfer ducts.

END OF SECTION 135083
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SECTION 15130 - SANITARY WASTE AND VENT PIPING
PART 1 - GENERAL
1.1 SUMMARY
A, This Section includes the following soil and waste, sanitary drainage and vent piping inside the building:
I. Pipe, tube, and fitings.
1.2 PERFORMAMNCE REQUIREMENTS

A, Components and installation shall be capable of withstanding the following minimum working pressure, unless
otherwise indicated:

I. Soil, Waste, and Vent Piping:  10-foot head of water,
2, Pressurized Condensate Piping: 90 PSIL
1.3 QUALITY ASSURANCE
A, Piping materials shall bear label, stamp, or other markings of specified testing agency.
PART 2 - PRODUCTS
2.1 PIPING MATERIALS
A, Copper DWY Tube: ASTM B 306, drainage tube, drawn temper.
l. Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought-copper, solder-joint

fittings.
PART 3 - EXECUTION
3l PIPING APPLICATIONS
A, All aboveground, soil, waste, and vent piping shall be Copper DWV tube, copper drainage fittings, and soldered
joints,
32 PIPING INSTALLATION

A.  Basic piping installation requirements are specified in Division 15 Section "Basic Mechanical Materials and
Methods.”

B, Make changes in direction for soil and waste drainage and vent piping using appropriaie branches, bends, and long-
sweep bends. Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in direction of flow
is from horizontal to vertical, Use long-turn, double Y-branch and 1/8-bend fittings il 2 fixtures are installed back to
back or side by side with common drain pipe, Straight tees, elbows, and crosses may be used on vent lines, Do not

change direction of low more than 90 degrees. Use proper size of standard increasers and reducers if pipes of

different sizes are connected. Reducing size of drainage piping in direction of flow is prohibited.

C.  Install soil and waste drainage and vent piping at the following minimum slopes, unless otherwise indicated:
1. Horizontal Sanitary Drainage Piping: 2 percent downward in direction of flow,
. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having
Jurisdiction,
33 JOINT CONSTRUCTION
A, Basic piping joint construction requirements are specified in Division 15 Section "Basic Mechanical Materials and

Methods.”

B. Soldered Joints: Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32, lead-free-alloy solder; and
ASTM B 828 procedure, unless otherwise indicated.

34 HANGER AND SUPPORT INSTALLATION
A, Install supports according (0 Division 13 Section "Hangers and Supports.”
B, Support vertical piping and tubing at base,
i5 CLEANING
A, Clean interior of piping, Remove dint and debris as work progresses,
END OF SECTION 15150
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SECTION 15183 - REFRIGERANT PIPING 33 PIPE JOINT CONSTRUCTION 3.2 CONNECTIONS E. {'011_1pr.cs|5-;;r:_ hH!:rmetj;:}I]y‘ sc.ullfd. rtcmmcm_ing or scroll type, 3600 rpm maximum, and resiliently mounted with
PART | - GENERAL A, Soldered Joints: Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook.” A, Piping installation requirements are specified in other Division 15 Sections. Drawings indicate general arrangement positive lubrication and internal motor protection.
- | B Brazed Joints: Construct joints according to AWS's "Brazing Handbook,” Chapter "Pipe and Tube.” of piping, fittings, and specialties. F.  Evaporator Coil: Direct-expansion coil with seamless copper tubes expanded into aluminum fins,
1.1 SUMMARY ' ) ) o ’ ) - — . - mosable Filters: 1-inc ol olass-fiber [flat]l nanel filiers
A, This Section includes refrigerant piping used for air-conditioning applications 1. Use Type BeuP, copper-phosphorus alloy for joining copper socket fittings with copper pipe. B. Connect piping to pumps. G.  Disposable Filters: 1-inch- thick, glass-fiber, [flat] pancl fltcrs.
. s pPIRE s . 2 Use Type BAg, cadmium-free silver alloy for joining copper with bronze or steel C.  Install electrical connections for power, controls, and devices. H.  Refrigeration System: Factory assembled and tested, and charged with CFC-free refrigerant; consisting of piping
1.2 PERFORMANCE REQUIREMENTS B e = s o B copp A ' . . J—r - ) s P N and accessories connecting compressor, evaporator coil, and condenser coil, and including the following:
_ B 1.4 HANGERS AND SUPPORTS D, Ground equipment according to Division 16 Section "Grounding and Bonding.
A, Line Test Pressure for Refrigerant R-22: . o ’ I Conneet wiring according to Division 16 Section "Conductors and Cables." 1. Refrigerant: R-4104
_ I e . . ) 2TE LD} Ao Hanger, supporct, and anchor products are specified in Division 15 Section "Hangers and Suppors.” " Hinert WiTing deearding th Lvision Th scetion Loliduetors did Lables. . . . . . . . -
1. Suction Lines for Air-Conditioning Applications: 185 psig (1276 kPa). = 33 STARTUP SERVICE I. Control Package: Factory wired, including contactor, high- and low-pressure cutouts, internal-winding thermostat
2. Ligunid Lines: 325 psig (2241 kPa) 35 FIELD QUALITY CONTROL o ' ' ' for compressor, control-circuit transformer, and noncyeling reset relay.
o ; er | A Tests and Inspections: A. Engage a factory-authorized service representative to perform startup service. 1 Time-Delay Relay: Five-minute delay to prevent compressor cyeling
I pey el P - Ll 3 &, . - . o = A 4 o -
1.3 QUALITY ASSURANCE | C v with ASME B31 5. Chapter V1 1. Complete installation and startup checks according to manufacturer’s written instructions, ” Adiustable Thermostat: R sontrol the followine: CI l Y OF ATU \NTA, GEORGIA
A {'mnph-' with ASHRAE 15, "Safety Code for Ret'l'igeratmn Systems.™ . omply with ASME B31.5, Apler . . Check nin . - . 2. justable Thermostat: Kemote o control the following:
B Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components." 2. Test high- and low-pressure side piping of each system separately at not less than the pressures indicated in CCk pIpIng connections Tor tighiness a. Supply fan.
' P T - ping ) P - Part | "Performance Requirements” Article. 3 Prime pump by opening suction valves and closing drains, and prepare pump for operation. :
1.4 PRODUCT STORAGE AND HANDLING ) L . _ ) ) ) b.  Compressor.
a. Fill system with nitrogen 1o the required test pressure. 4. Siart motor. . Svetem Selector Switch: Off-heat-aut l HartSﬁeld—JaCkson 1
A, Store piping in a clean and protected area with end caps in place to ensure that piping interior and exterior are clean =8 ystem selector Switch: -heat-auto-cool.

b, System shall maintain test pressure at the manifold gage throughout duration of test, END OF SECTION 15185

ipe. , CCOnomizer: amper assem allowing induction of up to ercent outsicde air o maintain a selected
copper pi I E Damp bly all e induct fup to 100 percent outsice t L lected

when installed. 4. Fan Control Switch: Auto-on. A tlanta In ternationa/ Air Ort
PART 7 - PRODUCTS . Tcsl !ulnis.unuzj l_1t1|.ng.~: with electronic leak detector or by brushing a small amount of soap and glyeenn 5. Time Clock: Cyele unit on and off. p
solution over joints.
2.1 COPPER TUBE AND FITTINGS L ) L ) o . . . Microprocessor Control Panel: Controls unit functions, including refrigeration and safety controls, and the | N
d. Remake leaking joints using new materials, and retest until satisfactory results are achieved. following: =
A ' "Tube: ASTM B Type K or L. y A . A =
Copper Tube 88, Type K or 3.6 SYSTEM CHARGING a  Supply fan
B, Wrought-Copper Fittings: ASME B16.22, _ . . . S - I
ought-Copper Fitlings: AS A, Charge system using the following procedures: b c o
C Wrought-Copper Unions: ASME B16,22. o ) ) : OMPIESS0rs, [N
1. Install core in filter dryers after leak test but before evacuation. T . . .
- o o e i ) ) ) L e " 1. Wentilation Options for Units 15 Tons (50 kW) and Smaller: | 4
[ Solder Filler Metals: ASTM B 32, Use 95-5 tin antimony or alloy HB solder to join copper socket fittings on . . .. ) ) ) ) i . e a
2 Evacuate entire refrigerant system with a vacuum pump to 500 micrometers (67 Pa). If vacuum holds for 12 r

hoiirs, svstem is ready for charging. - . ) ) .
- - £ing mixed-air temperature; and exhaust damper and spring-return, low-voltage, modulating damper motor with

E.  Brazing Filler Metals: AWS A58, 3 Break vacuum with refrigerant gas, allowing pressure to build up to 2 psiz (14 kPa) S cition adi P HEERY INTERNATIONAL, INC. MATRIX 3D
F.  Flexible Connectors: oo T FTIRETI i, SIS presse i Ay S e ' minimum position adjustment. 999 PEACHTREE STREET, 44 BROAD STREET
) ' 4. Charge system with a new filter-drver core in charging line. PART 3 - EXECUTION NE ATLANTA, GA 30309 ATLANTA, GA 30303
L. Body: Tin-bronze bellows with woven, flexible, tinned-bronze-wire-reinforced protective jacket. . . PHONE: 404.419.9190 PHONE: 404.522.3801
ody: Tin-bronze bellows with woven, flexible, tinned-bronze-wire-reinforced protective jacke END OF SECTION 15183 11 INSTATL ATION FAX: 404 946 9017 FAX. 404 597 3823
- : s - ] ok o .
2. End Connections: Socket ends. A. Anchor units (o siructure, RICHARD WITTSCHIEBE HAND ARCHITECTS
3. Offset Performance: Capable of minimum 3/4-inch (20-mm) misalignment in minimum 7-inch- (180-mm-) - s 15 SIMPSON STREET
Jong assembly. 3.2 FIELD QUALITY CONTROL ATLANTA, GA 30308
) P ] . L ) A Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and adjust field- PHONE: 404.688.2200
4. Pressure Rating: Fe e SO0 paig (3450 kPa), . . S ) . N . :
ressure Rating: Factory lest at minimum psig %) assembled components and equipment installation, including connections and to assist in field testing. Report results FAX: 404.688.2400
3. Maximum Operating Temperature: 250 deg F (121 deg C). in writing.
22 VALVES AND SPECIALTIES B.  Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist
A Service Valves: C.  Opcrational Test; After clectrical circuitry has been energized, start units to confirm proper motor rotation and unit
I Body: Forged brass with brass cap including key end to remove core. operation. Remove malfunctioning units, replace with new components, and retest.
2. Core: Removable ball-type check valve with stainless-steel spring. D.  Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

Seat: Polyterrafluoroethylene. END OF SECTION 157335

3.

4. End Connections: Copper spring.

5. Working Pressure Rating: 500 psig (3450 kPa).
2.3 REFRIGERANTS

A Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following;

PHASE 3 VERTICAL TRANSPORTATION, ISSUED FOR CONSTRUCTION, JUNE 11, 2014

B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
L. Atofina Chemicals, Ine.
2. DuPont Company; Fluorochemicals Div, SEAL
REFRIGERANT PIPIMG 15183 -1 REFRIGERANT PIPING 15183 -3 HYDRONIC PUMPS 15185 -2 SELF-CONTAINED AIR-CONDITIONERS 15735-2 PH/ \SE 3
3. Honeywell, Inc.; Genetron Refrigerants. SECTION 15185 - HYDRONIC PUMPS SECTION 15735 - SELF-CONTAINED AIR-CONDITIONERS SECTION 15738 - SPLIT-SYSTEM AIR-CONDITIONING UNITS
. ASHRAL 34, h-410A. PART 1 - GENERAL PART 1 - GENERAL PART 1 - GENERAL
PART 3 - EXECUTION 1.1 RELATED DOCUMENTS 1.1 SUMMARY 1.1 SUMMARY
3.1 PIPING APPLICATIONS . P . . . . - e _ o I . . _ . L o
A Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Al This Section includes packaged air-conditioning units with refrigerant compressors, waler-cooled condensers, and A This Section includes split-system air-conditioning and heat pump units consisting of separate evaporator-fan and -
A Suction Lines NPS 1-1/2 (DN 40) and Smaller for Conventional Air-Conditioning Applications:  Copper, Type Specification Sections, apply to this Section controls; imended for indoor installations, compressor-condenser components, Units are designed for exposed mounting.
ACR, annealed-temper tubing and wrought-copper fittings with brazed or soldered joints. 1.2 SUMMARY 1.2 SUBMITTALS 1.2 SUBMITTALS AT LAN TA
B, Hot-Cias and Liguid Lines: Copper, Type ACR, annealed-temper tubing and wrought-copper fittings with brazed or . —_ - ) . L . P . . . - - .
Idered igints A This Section includes the following: A Product Data: For each unit indicated, A Product Data;  For each unit indicated. Include performance data in terms of capacities, outlel velocities, static
soldered joints. L ) - e ;. R pressures, sound power charactenistics, motor requirements, and clectrical characteristics.
. L o - . ) R [ Automaric condensate pump units, B, Operation and maintenance data
C.  Hot-Gas and Liguid Lines: Copper, Type ACR, K, [L , drawn-temper tubing and wrought-copper fittings with B Operation and maintenance data
soldered joints, 1.3 DEFINITIONS 1.3 QUALITY ASSURANCE . i i E F a.
i . - . y N e N o _ . - _ 13 QUALITY ASSURANCE AIRPORT
. Install service valves for gage taps at strainers if they are not an integral part of strainers, A, Buna-N: Nitrile rubber. A, Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a
) ] i ] L , ] ) ) ) testing agency acceptable to authorities having jurisdiction, and marked for intended use. A, Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a
E, Install a check valve at the compressor discharge and a liquid accumulator at the compressor suction connection. B, EPT: Ethylene propylene terpolymer, — v accentabl horities havine iurisdicti | marked for i ded us
ASHRAE Compliance: Applicable requirements in ASHRAE 62.1-2010. Section 5 - “Svstems and Equipment® and testing agency acceptable to authorities having jurisdiction, and marked for intended use.
32 PIPING INSTALLATION 14  SUBMITTALS ASHIR pasnee: STF ] = 1 ASTRAR be A % = SYREmA dnt Sipment . . . . . .
o e ’ Section 7 - "Construction and Starup.” B.  ASHRAE Compliance: Applicable requirements in ASHRAE 62.1-2010, Section 5 - "Systems and Equipment” and
. o e Hp. i o : o o ala: . = cerifie L ¢ CUMVEes 3 d o3 cities, srali haracteristics, fi ishe R ) : N ) -] : LT g F T o
A Installeinierant piping according (0 ASHRAE 13- : me:l:i:uf 'ﬁL-u i]:T]Lh-‘#:r E?E'i“-fu.f-“:ﬁ?fﬂl‘i &L:L;ur'g:ujchnl:d~ of product 17:5::;: d. fn'h'.[iﬁ“ n;;:ﬁ'w Lurﬂla;}l:;d ASHRAE/IESNA 90.1-2010 Compliance: Applicable requirements in ASHRAE/JESNA 90.1-2010, Section 6 - Section 7 - "Construction and Startup
B. Install piping indicated to be exposed and piping in equipment rooms and service areas al right angles or parallel 1o :E)J'}nt‘un :Llrx- "5 pe I AL ype ol p e © pUIps ope & "Heating, Ventilating, and Air-Conditioning." C.  ASHEAE/JESNA 90.1-2010 Compliance: Applicable requirements in ASHRAE/IESNA 90.1-2010, Section & -
building walls, Diagonal runs are prohibited unless specifically mdicated otherwise. ; v WARRANTY "Heating, Ventilating, and Air-Conditioning,”
. i . . . . B.  Operation and Maintenance Data: For pumps to include in emergency, operation, and maintenance manuals. S . .
C. Install piping adjacent to machines to allow service and mamntenance. - N e . . P ) ) » e 1.4 WARRANTY
| & QUALITY ASSURANCE Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace self-comained
[ Install piping free of sags and bends, . i i o gir-conditioning units that fail in matenials and workmanship within five vears from date of Substantial Completion A Special Warranty: Manufacturer’s standard form in which manufacturer agrees to repair or replace split-system air-
Al lectrics / sfils. WICES, CERSOTIES isted : abeled as (ined in NF T L . i s s s at fail i i als ) shi . ate of ot . . o,
E Install fittings for changes in direction and branch connections. A i l'-i_l'lldl Components, Devices l_“_'J *"\L“j""“_"lk_" _]-1_"l'~"1 and Idh'-l“l_ as defined in NFPA 70, Article 100, by a PART 2 - PRODUCTS conditioning units that fail in materials and workmanship within five vears from date of Substantial Completion
testing agency acceptable to authorities having jurisdiction, and marked for intended use. - -
: . . : - e _— ; nE PART 2 - PRODUCTS
F Sclect system components with pressure rating cqual to or greater than system operating pressure. - L L e ) ) ) MANUFACTURERS
. UL Compliance: Comply with UL 778 for motor-operated water pumps. I
. . o . R . . , . e . . . - . . . . . e 2.1 MANUFACTURERS
G Refer to Division 15 Sections "HVAC Instrumentation and Controls” and "Sequence of Operation” for solenoid N - , . Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be
.. . . 1.6 DELIVERY, STORAGE, AND HANDLING . . e o . . . _— . . . s
valve controllers, control wiring, and sequence of operation. incorporated into the Work include, but are not limited to, the following: A, Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be NO DATE| BY REVISION
- . . . - . AL Store s in dry location. . . . . . . . inc i fork Tl i ring: .
H.  Tnstall piping as short and direct as possible, with a minimum number of joints, elbows, and fittings. Store pumps in dry location Manufacturers: Subject to compliance with requirements, provide products by one of the following: incorporated into the Work include, but are not limited to, the following
- ) . N ) . s B. Retai tective covers for flanges & tective coatings during storage, ) arf; < Subiect to c : T I— < o < by SO ine:
I. Arrange piping to allow inspection and service of refrigeration equipment. Install valves and specialties in etain protective covers for flanges and protective coatings during storage a. Bard. g Manufacturers: Subject to compliance with requirements, provide products by one of the following
accessible locations to allow for service and inspection. Install access doors or panels as specified in Division 8 C. Protect bearings and couplings against damage from sand, grit, and other foreign martter, b Marvair . Carrier Air Conditioning; Div. of Carrier Com.
Section "Access Doors and Frames® if valves or equipment requiring maintenance is concealed behind finished . —_— - . - e P ' ' . e . . o T e
3 anufacturer's wrille sirue . . T T T 2. subishi Ele STICE . ASIOMN.
curfaces. [ Comply with pump manufacturer’s writlen ngging instructions. PACK AGED UNITS Mitsubishi Electronics America, Inc.: HVAC Division
1. Install refrigerant piping in rigid or flexible conduit in locations where exposed to mechanical injury. PART 2 - PRODUCTS Description:  Self-contained, factory-assembled and -wired unit; consisting of cabinet, compressor, evaporator fan, Sanyo Fisher (U.8.A.) Corp M E C HAN I CAL
. .. - . 2.1 MANUFACTURERS evaporator coil, air filters, integral water-cooled condenser, and controls; and fully charged with refrigerant and oil, 2.2 EVAPORATOR-FAN UNIT
K.  Slope refrigerant piping as follows: :
) , ) ;. . A, Inother Pan 2 articles where titles below introduce lists, the following requirements apply to product selection: Disconnect Switch: Factory mounted. A, Concealed Unit Chassis: Galvanized steel with Nanged edges, removable panels lor servieing, and insulalion on
l. Install horizontal hot-gas discharge piping with a uniform slope downward away from compressor. : back of panel
3 Install haris I suction lines with a uniform slone downward 1. Awvailable Manufacturers: Subject to compliance with requirements, manufacturers offering products that may Cabinet Frame and Panels: Structural-steel frame with galvanized-stecl panels with baked-enamel finish in color ack of panel.
= mgtall horizonizl suction fnes with 8 uniiorm glope dowmward Lo COmpreseor, be incorporated into the Work include, but are not limited to, manufacturers specified. selected by Architect, and with access doors or panels. . Insulation: Faced, glass-fiber duct liner.
3. Install traps and double risers to entrain oil in vertical runs. 2. Manufaciurers:  Subject to compliance with requirements, provide products by one of the manufacturers 1. Insulation: Minimum 1/2-inch- thick, acoustic duct liner on cabinet interior and control panel. 2. Drain Pans: Galvanized steel, with connection for drain; insulated and complying with ASHRAE 62.1-2010.
+ Liquid lines may be installed level. specified. 2. Drain Pan: Galvanized steel with corrosion-resistant coating. 3. Adirstream Surfaces: Surfaces in contacting airstream shall comply with requirements in ASHRAE 62.1-2010.
This ' . - . o enlemaidovalve o . ' . - . R —— . '13 O TS T T ) ) . ) . o ) ) )
L Wh"!] brazing or m:1I[I|_|.|ng. remaove '““'"mfld valve m.]l“ ..m{l sight glasses; also remove 1“.”'“: stems, seats, and - AUTOMATIC CONDENSATE PUMP UNITS i Discharge Plenum: Cabinet extension with directional louvers. B. Wall-Mounting, Unit Cabinet: Enameled steel with removable panels on front and ends.
packing, and accessible internal parts of refrigerant specialties. Do not apply heat near expansion-valve bulb, ; - . - WBS NUMBER:
o A, Manufacturers - . . , , o . . . . DRAWN BY:
M. Tnstall pipe sleeves at penetrations in exterior walls and floor assemblies 4. Adrstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1- 1. Discharge Grille. H.03.90.202
- Inslall pipe sleevies al penetrabions n extenor walls and Hoor assemblies. 1. Aurora Pump; Division of Pentair Pump Group. 2010, 5 Insulation: Faced. slass-fiker. duct liner T J. GILLESPIE
M Scal penctrations through fire and smoke barriers according 10 Division 7 Section "Through-Penetration Firestop - Fl C jon: Di 3 - P . . . . . . . -y - . . - nsulation: Faced, glass-Tiber, duct liner.
Systems.” 2. owserve Corporation; Div, of Ingersoll-Dresser Pumps, I:;jfjt:;“;:,::m h({-ltlllr:::;a.d-ﬂl.cl. double-width, double-inlet, [forward-curved] [airfoil] cenirifugal fan; statically 5 Drain Pans: Galvanized steel, with connection for drain: insulated and complying with ASHRAE 62.1-2010, FC NUMBER: DESIGNED BY:
.. . . . . . . L Little Giant Pump Co.; Subsidiary of Tecumseh Products Co, ' ST ' . . _ . . . . . . . . 6006007929
0. Install piping with adequate clearance between pipe and adjacent walls and hangers or between pipes for insulation y PO E— ¢ . i Drive: Belt. with f ted crmanently lubricated bearing 4. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1- J. GILLESPIE
installation. B.  Description: Packaged units with corrosion-resistant pump, plastic tank with cover, and automatic controls, Include rive: Bell, with 1an mounicd on permanently fubricaled bearings 2010, CONSULTANT PROJECT NUMBER:
, . - factory- or field-installed check valve and a 72-inch- (1800-mm-) mininmum, electrical power cord with plug. 2. Fan Sheaves: Cast-iron or steel sheaves, dynamically balanced, bored to fit shafts and keved. . . e . . . _ . . . . . CHECKED BY:
P. Install sleeves through loors, walls, or ceilings, sized w permit installation ol full-thickness insulation, g ’ C. Refngerant Coil: Copper tube, with mechanically bonded aluminum fins, complying with AHRI 210/240, and with
. . . . . i e - . PART 3 - EXECUTION i Motor Sheave: Vanable and adjustable pitch selected so required rpm are obtained when set at midposition. thermal-cxpansion valve, 07306.16 R. ANWAR
Q.  Seal pipe penetrations through exterior walls according to Division 7 Section "Joint Sealams™ for materials and
methods, il PUMP INSTALLATION 4. Bearings: Grease lubricated with grease lines extended to exterior of unit. . Evaporator Fan: Forward-curved, double-width wheel of galvanized steel; directly connected to motor. REFERENCE NUMBER APPROVED BY:
R. [dentify refrigerant piping and valves according to Division 15 Section "Mechanical Identification.” Al Automatic Condensate Pump Units: Install units for collecting condensate and extend to open drain. 5. Motors: Premium-cfficiency, open-dripproof] type. E. Fan Motor: Multispeed. J. GILLESPIE
. Isolation: Mount fan and motor on common subbase and mount assembly on spring isolators with mininmum F.  Filters: ASHRAE 52.2 MERY rating of 6 or higher.
static deflection of 1 inch (25 mm). DATE:
REFRIGERANT PIPING 15183 -2 HYDRONIC PUMPS 15185-1 SELF-CONTAINED AIR-CONDITIONERS 15735-1 SPLIT-SYSTEM AIR-CONDITIONING UNITS 15738 - 1 06.11.2014
SCALE:
NONE
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Al
B.

AIR-COOLED, COMPRESSOR-CONDENSER UNIT
Casing steel, finished with baked enamel, with removable panels for access to controls, weep holes for water
drainage, and mounting holes in base, Provide brass service valves, fittings, and gage ports on exterior of casing,

Compressor: Hermetically sealed scroll type with crankcase heater and mounted on vibration isolation, Compressor
motor shall have thermal- and current-sensitive overload devices, start capacitor, relay, and contactor,

I Refrigerant: R-410A,

Refrigerant Coil; Copper tube, with mechamically bonded aluminum fins, complving with AHRI 2100240, and with
liquid subcooler.

Fan: Alumimum-propeller type, directly connected to motor.

Motor: Permanently lubricated, with integral thermal-overload protection.
Low Ambient Kit: Permits operation down to 32 deg F (7 deg C).
Mounting Base: Polyethylene.

Minimum Energy Efficiency: Comply with ASHRAE/JESNA 90.1-2010, "Energy Standard for Buildings except
Low-Rise Residential Buildings.”

ACCESSORIES
Thermostat: Low voltage with subbase to control compressor and evaporator fan.

Refrigerant Line Kits: Soft-annealed copper suction and liquid lines factory cleaned, dried. pressurized, and sealed;
factory-insulated suction line with flared fittings at both ends,

1. Mimimum Insulation Thickness: 1 inch (25 mm) thick.

PART 3 - EXECUTION

LN

A

B.

=

C.

INSTALLATION

Install evaporator-fan components using manufacturer's standard mounting devices securely fastened to building
structure.

Install ground-mounted, compressor-condenser components on 4-inch- (100-mm-) thick, reinforced concrete base; 4
inches (100 mm) larger on each side than unit. Concrete, reinforcement, and formwork are specified in Division 3
Section "Cast-in-Place Concrete.” Coordinate anchor installation with concrete base,

Install ground-mounted, compressor-condenser components on polyvethylene mounting base.
CONNECTIONS
Connect precharged refrigerant tubing to component's quick-connect fittings. Install tubing to allow access 1o unil.

Connect supply and retuwrn water coil with shutoff-duty valve and union or flange on the supply connection and with
throttling-duty valve and umion or flange on the return connection.

Conneet supply and retum condenser connections with shutoff-duty valve and union or flange on the supply
connection and with throttling-duty valve and union or flange on the return connection.

Install piping adjacent to unit to allow service and maintenance.
FIELD QUALITY CONTROL
Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.

Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit
operation. Remove malfunctioning units, replace with new components, and retest

Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

END OF SECTION 15738

SPLIT-5YSTEM AIR-CONDITIONING UNITS 15738 -2

SECTION 15762 - UNIT HEATERS
PART 1 - GENERAL

1.1

A

A,

C.

SUMMARY

Section Includes:

I Wall and ceiling heaters with propeller fans and electric-resistance heating coils.

SUBMITTALS

Product Data:  Include rated capacities, operating characteristics, furnished specialties, and accessories lor each
product indicated.

Oiperation and maintenance data,

QUALITY ASSURANCE

Electrical Components, Devices, and Accessorigs: Listed and labeled as defined in NFPA 70, Article 100, by a
testing agency acceptable to authorities having jurisdiction, and marked for intended use.

ASHRAE Compliance: Applicable requirements in ASHEAE 62.1-2010, Section 5 - "Systems and Equipment” and
Section 7 - "Construction and Startup.”

ASHRAE/ESNA 90.1-2010 Compliance: Applicable requirements in ASHRAE/IESNA 90.1-2010, Section & -
"Heating, Ventilating, and Air-Conditioning.”

PART 2 - PRODUCTS

2.1 WALL AND CEILING HEATERS

Ao Available Manufacturers: Subject to compliance with requirements, manulacturers offering products that may be
incorporated into the Work include, but are not limited to, the following;

B, Manufacturers: Subject to compliance with requirements, provide products by one of the following:

C. Basis-of-Design Product: Subject to compliance with requirements, provide the product indicated on Drawings or a
comparable product by one of the following:

. Markel Products; a division of TPI Corporation.
2, Marley Electric Heating; a division of Marley Engineered Products,
3. OMark Electric Heating; a division of Marley Engineered Products,

D.  Description: An assembly including chassis, electric heating coil, fan, motor, and controls. Comply with UL 2021,

E. Cabinet:

1. Front Panel: Stamped-steel louver or Extruded-aluminum bar grille, with removable panels fastened with
tamperproof fastencrs.

2. Fimish: Baked enamel over baked-on primer with manufacturer's standard color selected by Architect, applied
to factory-assembled and -tested wall and ceiling heaters before shipping.

3. Adirstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1-
20010,

F. Surface-Mounting Cabinet Enclosure; Steel with fimish to match cabinet,

G, Eleciric-Resistance Heating Coil;  Nickel-chromium heating wire, free from expansion noise and hum, embedded in
magnesium oxide refractory and sealed in corrosion-resistant metallic sheath. Terminate elements in stainless-steel,
machine-staked terminals secured with stainless-steel hardware, and limit controls for high temperature
protection. Provide integral circuit breaker for overcurrent protection.

H.  Fan: Aluminum propeller directly connected to motor,

1. Motor:  Permanently lubricated. Comply with requirements in Division 13 Section "Common Motor
Requirements for HVAC Equipment.”

I. Controls: Low-voltage relay with transformer kit,

1. Electrical Connection: Factory wire motors and controls for a single field connection with disconnect switch.

k.  Capacitics and Characteristics: Refer to Schedule in Drawings.

UNIT HEATERS 15762 - 1

PART 3 - EXECUTION

il

Lk
[2¥ )

A

.

INSTALLATION
Install unit heaters to comply with NFPA 90A.

Install wall-mounting thermostats and switch controls in electrical outlet boxes at heights to match lighting controls.
Verify location of thermostais and other exposed control sensors with Drawings and room details before installation,

Linless otherwise indicated, install union and gate or ball valve on supply-water connection and union and calibrated
balancing valve on return-water connection of unit heater,

Comply with safety requirements in UL 1995,

Ground equipment according to Division 16 Section "Grounding and Bonding.”
Connect wiring according to Division 16 Section "Conductors and Cables.”
FIELD QUALITY CONTROL

Perform the following field tests and inspections and prepare test reports:

I Operational Test: After electrical eircuitry has been energized, start unils 1o confirm proper motor rolation
and unit operation.

2 Operate electric heating elements through each stage to verify proper operation and electrical connections.

i Test and adjust controls and safety devices. Replace damaged and malfunctioning controls and equipment.

Remove and replace malfunctioning units and retest as specified above.

END OF SECTION 15762
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SECTION 15815 - METAL DUCTS
PART | - GENERAL
1.1 SUMMARY
A Section Includes:
I Rectangular ducts and fittings,
2. Round ducts and fittings,
i Sheet metal matenials,
4. Duct liner.
5 Scalants and gaskets,
6, Hangers and supports,
B.  Related Sections:
I Division 15 Section "Duct Accessories” for dampers, sound-control devices, duct-mounting access

1.2

1.3

1.4

doors and panels, tarning vanes, and flexible ducts,

2. Division 15 Section "Testing, Adjusting, and Balancing” for testing, adjusting, and balancing
requirements for metal ducts.

PERFORMANCE REQUIREMENTS

A, Structural Performance: Duct hangers and supports shall withstand the elTects of gravity loads and siresses
within limits and under conditions described in SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible™,

B. Adrstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE
62.1-2010.

SUBMITTALS

A, Product Data: For each type of product indicated.
QUALITY ASSURANCE

A, ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1-2010, Section 5 - "Svstems and
Equipmeni” and Section 7 - "Construction and Svsiem Stari-Up,”

B. ASHRAEIESNA Compliance: Applicable requirements in ASHEALJESNA 90.1-2010, Section 6.4.4 -
"HWVAC Svstem Construction and Insulation.”

PART 2 - PRODUCTS

2.1

RECTANGULAR DUCTS AND FITTINGS

A, General Febrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible” based on indicated static-pressure class unless otherwise indicated.

B.  Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Figure 1-4, "Transverse (Girth) Joints," for static-pressure class, applicable
sealing requirements, materials involved, duct-support intervals, and other provisions in SMACNA's
"HVAC Duct Construction Standards - Metal and Flexible."

¢, Longitudiral Seams: Select seam types and fabricate according to SMACNA's "HVAC Duet Construction

Standards - Metal and Flexible," Figure 1-5, "Longitudinal Seams - Rectangular Ducts,” for static-pressure
class, applicable scaling requirements, materials involved, duct-support intervals, and other provisions in
SMACNA'S "HVAC Duct Construction Standards - Metal and Flexible.”

D.  Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction:  Select types and fabricate
according o SMACNA'S "HVAC Duct Construction Standards - Metal and Flexible,” Chapter 2, "Fittings
and Other Construction,” for static-pressure class, applicable sealing requirements, matenals involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

METAL DUCTS 15815 -1

=
I

ROUND DUCTS AND FITTINGS

A, General Fabrication Requirements: Comply with SMACNA’s "HVAC Duct Construction Standards - Metal
and Flexible," Chapter 3, "Round, Oval, and Flexible Duct,” based on indicated static-pressure class unless
otherwise indicated.

l. Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited 1o, the following:

a. Lindab Inc.

b. MeGill AirFlow LLC,

C. SEMOCO Incorporated.

d. Sheet Metal Connectors, Inc.
[ Spiral Manufacturing Co., Inc.

B.  Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duet Construction
Standards - Metal and Flexible,” Figure 3-2, "Transverse loints - Round Duct,” for static-pressure class,
applicable scaling requirements, materials invelved, duct-support intervals, and other provisions in
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible.”

. Transverse Joints in Duets Larger Than 60 Inches in Diameter: Flanged.

C.  Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible,” Figure 3-1, "Seams - Round Duct and Fittings,” for static-pressure class,
applicable sealing requirements, matenals involved, duct-support intervals, and other provisions in
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible.”

. Fabricate round ducts larger Than 90 inches in diameter with butt-welded longitudinal seams.

D, Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible,” Figure 3-4, "90 Degree Tees and Laterals,” and Figure 3-5, "Conical Tees,"
for static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and
other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

23 SHEET METAL MATERIALS

A, General Material Requirements: Comply with SMACNAS "HVAC Duct Construction Standards - Metal
and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise
indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and
other imperfections.

B. Galvamzed Sheet Steel: Comply with ASTM A 653/A 653M.
l. Galvanized Coating Designation: G600,
. Carbon-5teel Sheets: Comply with ASTM A 1008/A 1008M, with oiled, matte finish for exposed ducts.
24 DUCT LINER

A, Fibrous-Glass Duct Liner:  Comply with ASTM C 1071, NFPA90A, or NFPA 90B; and with
MAIMA AHI24, "Fibrous Glass Duct Liner Standard.”

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering products
that may be incorporated into the Work include, but are not limited to, the following:

CertainTeed Corporation; Insulation Group,
b, Johns Manville,
C. Knaul Insulation,

d. Orwens Coming

3

Maximum Thermal Conductivity:
a. Twpe I, Flexible: [0.27 Btu x inJ/h x sq. ft. x deg F at 75 deg F mean temperature.
3 Antimicrobial Erosion-Resistant Coating:  Apply to the surface of the liner that will form the intenor

surface of the duct to act as a moisture repellent and erosion-resistant coating.  Antimicrobial
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compound shall be tested for efficacy by an NRTL and registered by the EPA for use in HVAC
systems,
4. Water-Based Liner Adhesive: Comply with NFPA 90A or NFPA 90B and with ASTM C 916.
. For indoor applications, use adhesive that has a VOC content of B0 g/L or less when caleulated
according o 40 CFR 39, Subpant D (EPA Method 24).
B. Insulation Pins and Washers:
L. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coaled steel pin, fully annealed for

capacitor-discharge welding, 0.106-inch-diameter shank, length to suit depth of insulation indicated
with integral 1-1/2-inch galvanized carbon-steel washer.

2

Insulation-Retaining Washers; Self-locking washers formed from 0.016-inch-thick galvanized steel;
with beveled edge sized as required to hold insulation securely in place but not less than 1-1/2 inches
in diameter,

C. Shop Application of Duct Liner; Comply with SMACNA'S "HVAC Duct Construction Standards - Metal
and Flexible," Figure 2-19, "Flexible Duct Liner Installation.”

. Adhere a single layer of indicated thickness of duct liner with at least 90 percent adhesive coverage at
liner contact surface arca.  Attaimng indicated thickness with multiple lavers of duct liner is
prohibited.

2, Apply adhesive to transverse edges of liner facing upstream that do not receive metal nosing.

i Butt transverse joints without gaps, and coat joint with adhesive,

4. Fold and compress liner in comers of rectangular ducts or cut and fit to ensure butted-edge
overlapping.

5. Do not apply liner in rectangular ducts with longitudinal joints, except at corners of ducts, unless duct
size and dimensions of standard liner make longitudinal joints necessary.

6. Apply adhesive coating on longitudinal seams in ducts with air velocity of 2500 fpm.

7. Secure liner with mechanical fasteners 4 inches from corners and at intervals not exceeding 12 inches

transversely: at 3 inches from transverse joints and at intervals not exceeding 18 inches
longitudinally.

&, Secure transversely oriented liner edges facing the airstream with metal nosings that have either
channel or "Z" profiles or are integrally formed from duct wall. Fabricate edge facings at the
following locations:

a. Fan discharges.
b. Intervals of lined duct preceding unlined duct.
C. Upstream edges of transverse joints in ducts where air velocities are higher than 2500 fpm or

where indicated.

9. Secure insulation between perforated sheet metal inner duct of same thickness as specified for outer
shell. Use mechanical fasteners that maintain inner duct at uniform distance from outer shell withowt
compressing insulation.

a. Sheet Metal Inner Duct Perforations: 3/32-inch diameter. with an overall open area of 23
percent.

10, Terminate mner ducts with buildouts attached o fre-damper sleeves, dampers, fuming vane
assemblies, or other devices, Fabricated buildouts (metal hat sections) or other buildoul means are
optional; when used, secure buildouts to duct walls with bolts, screws, rivets, or welds.

25 SEALANT ANMD GASKETS

A, General Scalant and Gasket Regquirements: Surface-buming characteristics for sealants and gaskets shall be
a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested according

to UL 723; certified by an NRTL.
B. Two-Part Tape Sealing System:
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1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone activator
to react exothermically with tape to form hard, durable, airtight seal.

2. Tape Width: 3 inches.

3 Sealant: Modilied styrene acrvlic.

4. Water resistant,

5. Mold and mildew resistant,

fi. Maximum Static-Pressure Class: 10-inch wg, positive and negative,
7. Service: Indoor and outdoor.

& Service Temperature: Minus 40 to plus 200 deg F.
9. Substrate: Compatible with galvanized sheet steel (bare), stainless steel, or aluminum.

10, For indoor applications, use sealant that has a VOC content of 250 gL or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).

[ Water-Based Joint and Seam Sealant:

1. Application Method: Brush on.

2 Solids Content: Minimum 65 percent.

i Shore A Hardness: Minimum 20

4. Water resistant.

5 Mold and mildew resistant.

. VOC: Maximum 75 g/L (less water).

7. Maximum Static-Pressure Class: 10-inch wg, positive and negative,

B Service: Indoor or outdoor.

9. Substrate: Compatible with galvanized sheet steel, stainless steel, or aluminum sheets,

D, Flanged Joint Sealant: Comply with ASTM C 920,

1. General; Single-component, acid-curing, silicone, elastomenic,

L&

Type: S.
Grade: WS,
4. Class: 25,

tad

5. Use: O,
f. For indoor applications, use sealant that has a VOU content of 250 g/l or less when caleulated
aecording to 40 CFR 59, Subpart D (EPA Method 24).
E. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyvisobutylene plasticizer.

F.  Round Duct Joint O-Ring Seals:

I Seal shall provide maximum leakage class of 3 ¢fm/100 sq. ft. at 1-inch wg and shall be rated for 10-
inch wg static-pressure class, positive or negative.

()

EPDM O-ring to seal in concave bead in coupling or fitting spigot.

1 Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings and fitting
SPIgOIs,

1.6 HANGERS AND SUPPORTS

A, Hanger Rods for Noncormosive Environments: Cadmivum-plated steel rods and nuis

Hanger Rods for Corrosive Environments:  Electrogalvanized, all-thread rods or galvanized rods with
threads painted with zinc-chromate primer after installation.

METAL DUCTS 15815 - 4

. Strap and Rod Sizes: Comply with SMACKA's "HVAC Duct Construction Standards - Metal and Flexible,"
Table 4-1, "Rectangular Duct Hangers Minimum Size,” and Table 4-2, "Minimum Hanger Sizes for Round
Duet.”

D.  Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603,

Steel Cables for Stainless-5teel Ducts: Stainless steel complying with ASTM A 492,

Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, and bolis designed
for duct hanger service; with an automatic-locking and clamping device.

G, Duct Atachments:  Sheet metal screws, blind rivets, or self-tapping metal screws: compatible with duct
materials.,

H.  Trapeze and Riser Supports:

. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.
. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates.
i Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zine chromate.

PART 3 - EXECUTION

kN DUCT INSTALLATION

A, Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system.
Indicated duet locations, configurations, and arrangements were used Lo size ducts and calculate friction loss
for air-handling equipment sizing and for other design considerations.  Install duct systems as indicated
unless deviations to layout are approved on Shop Drawings and Coordination Drawings,

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible” unless
otherwise indicated.

C.  Install round ducts in maximum practical lengths.

D, Install ducts with fewest possible joints,

E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch
connections.
F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular 1o

building lines.

G, Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure
elements of building.

H.  Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.
L Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
1 Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to view, cover

the opening between the partition and duct or duct insulation with sheet metal flanges of same metal
thickness as the duct. Owverlap openings on four sides by at least 1-1/2 inches.

K.  Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers. Comply with
requirements in Division 15 Section "Duct Accessories” for fire and smoke dampers.

L Protect duct interiors from moisture, construction debris and dust, and other foreign materials, Comply with
SMACKNA' "Duct Cleanliness for Mew Construction Guidelines.”
iz DUCT SEALING
A, Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duet Schedule” Article

according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

B. Secal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible":

. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible.”

2. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal Class B.
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i Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg:  Seal
Class A,
3.3 HANGER AND SUPPORT INSTALLATION

A, Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, "Hangers
and Supports."

B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fastencrs appropriate
for construction materials 1o which hangers are being attached.

1. Where practical, install conerete inserts before placing concrete,

2, Install powder-actuated concrete fasteners after concrete is placed and completely cured.

3 Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for slabs more
than 4 inches thick.

4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slabs less
than 4 inches thick.

5, Do not use powder-actuated concrete fasteners for seismic restraints,

[ Hanger Spacing: Comply with SMACNA'S "HVAC Duet Construction Standards - Metal and Flexible,”
Table 4-1, "Rectangular Duet Hangers Minimum Size," and Table 4-2, "Minimum Hanger Sizes for Round
Duet,” for maximum hanger spacing; install hangers and supports within 24 inches of each elbow and within
48 inches of each branch intersection,

I, Hangers Exposed to View: Threaded rod and angle or channel supports,

E Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, bolts, sheet
metal screws, or blind rivets; support at each floor and at a maximum intervals of 16 feet.

F.  Install upper attachments to structures. Select and size upper attachments with pull-out, tension, and shear
capacities appropriate for supported loads and building materials where used.

34 CONNECTIONS

A, Make connections o equipment with flexible conneciors complying with Division 15 Section "Duct
Accessories,”

B. Comply with SMACNA'S "HVAC Duct Construction Standards - Metal and Flexible” for branch, outlet and
inlet, and terminal unit connections.

33 DUCT CLEANING

A, Clean new duct systemi(s) before testing, adjusting, and balancing.

B. Use service openings for entry and inspection.

1. Create new openings and install access panels appropriate for duct static-pressure class if required for
cleaning access. Provide insulated panels for insulated or lined duct. Patch insulation and liner as
recommended by duct liner manufacturer. Comply with Division 15 Section "Duct Accessories” for
access panels and doors.

2, Disconnect and reconnect Mlexible ducts as needed for cleaning and inspection,

3 Remove and reinstall ceiling to gain access during the cleaning process.

€. Particulate Collection and Odor Control:

1. When wvenling vacuuming system inside the building, use HEPA filiration with 99.97 percent
collection efficiency for 0.3-micron-size (or larger) particles.

2. When venting vacuuming system to outdoors, use [ilter to collect debris removed from HVAC
syatem, and locate exhavst downwind and away from air intakes and other points of entry into
building.

D, Clean the following components by removing surface contaminants and deposits:

1. Air outlets and inlets (registers, grilles, and diffusers).

2. Supply-air ducts, dampers, actuators, and furning vanes.
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E Mechanical Cleaning Methodology:

I. Clean metal duct sysiems using mechanical cleaning methods that extract contaminanis from within
duct systems and remove contaminants from building.

2, Use vacuum-collection devices that are operated continwously during cleaning. Connect vacuum
device to downstream end of duct sections so areas being cleaned are under negative pressure.

3 Use mechanical agitation to dislodge debris adhered 1o interior duct surfaces withoul damaging
integrity of metal ducts, duct liner, or duct accessories.

4 Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner to get wet
Replace fibrous-glass duct liner that is damaged. deteriorated, or delaminated or that has friable
material, mold, or fungus growth.

5. Clean coils and coil drain pans according to NADCA 1992, Keep drain pan operational. Rinse coils
with clean water to remove latent residues and cleaning materials; comb and straighten fins.

6. Provide drainage and cleanup for wash-down procedures,

7. Antimicrobial Agents and Coatings:  Apply EPA-registered antimicrobial agents if fungus is present.
Apply antimicrobial agents according to manufacturer’s written instructions after removal of surface
deposits and debns.

b START UP
A, Air Balance: Comply with requirements in Division 15 Section "Testing, Adjusting, and Balancing."
N DUCT SCHEDULE

A, Supply Ducts:

1. Ducts Connected Downstream of Terminal Units:

a. Pressure Class: Positive 1-inch wg

b. Minimum SMACNA Seal Class: C.

C. SMACNA Leakage Class for Rectangular: 24,

d. SMACNA Leakage Class for Round and Flat Oval: 12,

2, Ducts Connected Downstream of Variable-Air-Volume Air-Handling Units
a. Pressure Class: Positive 6-inch wg.

b, Minimum SMACNA Seal Class: A,
C. SMACNA Leakage Class for Rectangular; 6.
d. SMACNA Leakage Class for Round and Flat Owval: 3.

B. Intermediate Reinforcement:

. Galvanized-Steel Ducts: Galvanized steel,

C.  Liner:

I. Return air grille plenums; Fibrous glass, Type I, 1 inch thick.

0. Elbow Configuration;

METAL DUCTS

. Rectangular Duct:  Comply with SMACKA'S "HVAC Duct Construction Standards - Metal and
Flexible," Figure 2-2, "Rectangular Elbows."

a. Velocity 1000 fpm or Lower:
1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio.
2) Mitered Type RE 4 without vanes.

b Velocity 1000 1o 1500 fpm:
1} Radius Type RE 1 with minimum 1.0 radivs-to-diameter ratio.

2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two vanes.
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3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Figure 2-3, "Vanes and Vane Runners,” and Figure 2-4,
"WVane Support in Elbows.”
C. Velocity 1500 fpm or Higher:
1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
3) Mitered Tvpe RE 2 with vanes complying with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Figure 2-3, "Vanes and Vane Runners,” and Figure 2-4,
"WVane Support in Elbows.”
2. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible.” Figure 2-2, "Rectangular Elbows."
a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
b Radius Type RE 3 with minimum 1.0 radivs-to-diameter ratio and two vanes
c Mitered Type RE2 with vanes complying with SMACNA's "HVAC Duct Construgtion
Standards - Metal and Flexible,” Figure 2-3, "Vanes and Vane Runners.” and Figure 2-4, "Vane
Support in Elbows.”
3 Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,”
Figure 3-3, "Round Duct Elbows,"

a Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible,” Table 3-1, "Mitered Elbows." Elbows with
less than 90-degree change of direction have proportionately fewer segments,

[} Velocity 1000 fpm or Lower: 0.5 radius-to-diameter ratio and three segments for 90-
degree elbow,

2) Velocity 1000 to 1500 fpm ;
degree elbow.

1.0 radivs-to-diameter ratio and four segments for 90-

3y Velocity 1500 fpm or Higher: 1.5 radius-to-diameter ratio and five segments for 90-
degree elbow,

4) Radius-to Dhameter Ratio; 1.5,
b, Round Elbows, 12 Inches and Smaller in Dhameter; Stamped or pleated,
C Round Elbows, 14 Inches and Larger in Dhameter: Standing seam,
Branch Configuration:

. Rectangular Duct:  Comply with SMACNA'S "HVAC Duct Construction Standards - Metal and
Flexible,” Figure 2-6, "Branch Connections,”

a Rectangular Main to Rectangular Branch: 45-degree entry,
b Rectangular Main to Round Branch: Spin in.

2. Round: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,”
Figure 3-4, "90 Degree Tees and Laterals." and Figure 3-5, "Conical Tees.” Saddle taps are permitted
in existing duct.

a. Velocity 1000 fpm or Lower: 90-degree tap.
b, Velocity 1000 to 1500 fpm: Conical tap,

C. Velocity 1500 fpm or Higher: 45-degree lateral.

END OF SECTION 15815
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SECTION 15820 - DUCT ACCESSORIES
PART | - GENERAL

1.1
A

1.2

k.

C.
[.3
A

B.

PART 2
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A

B.

C.

M

E.

DUCT ACCESSORIES

SUMMARY

Section Includes:

1 Manual volume dampers.

2 Control dampers.

3 Flange connectors.

4. Turming vanes.

5 Duct-mounted access doors.

. Flexible ducts.

7 Duct accessory hardware,

SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: For duct accessories. Include plans, elevations, sections, details and attachments to other work.

1. Deta]l duct accessories fabrication and installation in ducts and other construction.  Include dimensions,
weights, loads, and required clearances; and method of field assembly inte duct systems and other
construction. Include the following:

a. Special fittings

b Manual volume damper installations,
C. Control damper installations.
d. Wiring Diagrams: For power, signal, and control wiring.

Operation and maintenance data.
QUALITY ASSURANCE

Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Svstems,” and with NFPA 908,
"Installation of Warm Air Heating and Air Conditioning Systems."

Comply with AMCA 500-I) testing for damper rating,

- PRODUCTS

MATERIALS

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials,
material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials shall be free
of pitting, seam marks, roller marks, stains, discolorations, and other imperfections,

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation: God.

2. Exposed-Surface Finish: Mill phosphatized.

Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on galvanized sheet metal ducts;
compatible materials for aluminum and stainless-steel ducts.

Tic Rods: Galvanized steel, 1/4-inch mimimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter
for lengths longer than 36 inches.

Standard, Steel, Manual Volume Dampers:

1. Manulacturers: Subject to compliance with requirements, provide products by one of the following:.
a, Melrll AarFlow LLC.
b. METALAIRE, Inc.
c. Mailor Industries Inc.

d. Ruskin Company.

2. Standard leakage rating, with linkage outside airstream,
L Suitable for horizontal or vertical applications,
4. Frames:
a. Hat-shaped, galvanized-sieel channels, 0.064-inch minimum thickness.
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C.

A

CESSORIES

b. Mitered and welded corners.

C. Flanges for attaching to walls and flangeless frames for installing in ducts,
5 Blades:

a, Multiple or single hlade,

b. Parallel- or opposed-blade design.

C. Stiffen damper blades for stability

d. Galvanmized steel, 0,064 inch thick,

Blade Axles: Galvanized steel,

Bearings:

a. Oil-impregnated bronze or Stainless-steel sleeve.

b. Dampers in ducts with pressure classes of 3-inch weg or less shall have axles full length of damper

blades and bearings at both ends of operating shaft.

8. Tie Bars and Brackets: Galvanized steel.

CONTROL DAMPERS

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
Dure Dyvne Inc.

Greenheck Fan Corporation,

MeGill AirFlow LLC.

METALAIRE, Inc.

Mailor Industries Inc.

= O R o o

Ruskin Company.
Frames:

1. Hat, U, or Angle shaped.

2. Galvanized steel channels, 0,064 inch thick.
3. Mitered and welded comers.
Blades:

1. Multiple blade with maximum blade width of 8 inches.

2 Parallel- and opposed-blade design.

3 Galvamized steel.

4. 0,064 inch thick.

3. Elade Edging: Closed-cell neoprene edging.

Blade Axles: 1/2-inch- diameter; galvanized sieel; blade-linkage hardware of zinc-plated steel and brass; ends
sealed against blade bearings.

1. Operating Temperature Range: From minus 40 to plus 200 deg F.

Bearings:

1. Oil-impregnated bronze or Stainless-steel sleeve.

2 Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full length of damper blades and

bearings at both ends of operating shaft.
3 Thrust bearings at each end of every blade.
FLANGE CONNECTORS
Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Ductmate Industries, Inc.
2. Mexus PDO; Division of Shilco Holdings Inc.
3. Ward Industries, Inc.; a division of Han & Cooley, Inc.

Description:  Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors, gaskets, and
componcnls.

Material: Galvanized steel.
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Ciage and Shape: Match connecting ductwork.

TURNING VANES

Manufacturers: Subject to compliance with reguirements, provide products by one of the following:

l. Ductmate Industries, Inc,

2. Duro Dyvne Inc.

3 METALAIRE, Inc.

4. SEMCO Incorporated.

5. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

Manufactured Tuming Vanes for Metal Duects:  Curved blades of galvanized sheet sieel; support with bars

perpendicular to blades set; set into vane runners suitable for duct mounting,

1. Acoustic Tumning Vanes; Fabricate airfoil-shaped aluminum extrusions with perforated faces and fibrows-
elass fill.

General Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible";
Figures 2-3, "Vanes and Vane Runners," and 2-4, "Vane Support in Elbows."

WVane Construction: Single wall.

DUCT-MOUNTED ACCESS DOORS

Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1 Ductmate Industries, Inc.

2 Flexmaster U.5.A., Inc.

3 Greenheck Fan Corporation,

4. MeGill AirFlow LLC.

5 Nailor Industries Inc.

N Ward Industries, Inc.; a division of Hart & Cooley, Inc.

Duct-Mounted Access Doors:  Fabricate access panels according o SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible"; Figures 2-10, "Duct Access Doors and Panels,” and 2-11, "Access Panels - Round
Duct.”

1 Door:
a, Double wall, rectangular,
b, Galvanized sheet metal with insulation fill and thickness as indicated for duct pressure class.
C. Wision panel.
d. Hinges and Latches: 1-by-1-inch butt or piano hinge and cam latches.
e Fabricate doors airtight and suitable for duct pressure class.
2 Frame: Galvanized sheet steel, with bend-over tabs and foam gaskers,
3. Mumber of Hinges and Locks:
a. Access Doors Less Than 12 Inches Square: No hinges and two sash locks.
b. Access Doors up to 18 Inches Square: Two hinges and two sash locks.

DUCT ACCESS PANEL ASSEMBLIES

Manufacturers: Subject o compliance with requirements, provide products by one of the following:

1. Ductmate Industries, Inc.
2. Flame Gard, Inc.
3 IM.

Labeled according to UL 1978 by an NRTL.

Panel and Frame: Minimum thickness 0.0528-inch carbon steel.

Fasteners: Carbon steel, Panel fasteners shall not penetrate duct wall.

Ciasket: Comply with NFPA 96; grease-tight, high-temperature ceramic fiber, rated for minimum 2000 deg F.
Minimum Pressure Rating:  10-inch wg, positive or negative.

FLEXIBLE DUCTS

Manufacturers: Subject o compliance with requirements, provide products by one of the following:
15820 -3

2.8

H.

C.

A

H.

L Alco.
2. MeGill AirFlow LLC.
3, Ward Indusiries, Inc.; a division of Hart & Cooley, Inc,

Insulated, Flexible Duct: UL 181, Class 1, black polymer film supported by helically wound, spring-sieel wire;
fibrous-glass insulation; aluminized vapor-barmer film.

I. Pressure Rating: at least 4-inch wg positive and at least 0.5-inch wg negative.

2 Maximum Air Velocity: at least 4000 fpm .

3 Temperature Range: Minus 20 to plus 175 deg F.

4 Insulation R-Value: 6.

3, UL rated with flame spread index no more than 25 and a smoke developed index no more than 50 per ASTM
Ed4.

Flexible Duct Connectors:

I. Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band with a worm-gear action in
sizes 3 through 18 inches, to suit duct size,

DUCT ACCESSORY HARDWARE

Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap and gasket. Size to

allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation thickness.

Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.

PART 3 - EXECUTION
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ICT ACCESSORIES

M.

INSTALLATION

Install duct accessories according to applicable details in SMACNA'S "HVAC Duct Construction Standards - Metal
and Flexible" for metal ducts and in NAIMA AHI1 16, "Fibrous Glass Duct Construction Standards,” for fibrous-glass
ducts.

Install duct accessonies of materials suited to duct materials; use galvanized-steel accessories in galvanized-steel and
fibrous-glass ducts, stainless-sieel accessories in stainless-steel ducts, and aluminum accessories in aluminum ducts.
Install volume dampers at points on supply, return, and exhaust systems where branches extend from larger ducts,
Where dampers are installed in duects having duct liner, install dampers with hat channels of same depth as liner, and
terminate liner with nosing at hat channel.

1. Install steel volume dampers in steel ducts.
2. Install aluminum volume dampers in aluminum ducts,

Set dampers to fully open position before testing, adjusting, and balancing,
Install test holes at fan inlets and outlets and elsewhere as indicated.
Install fire and smoke dampers according to UL listing.

Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessorics and
equipment at the following locations:

I. At outdoor-air intakes and mixed-air plenums.

2. Al drain pans and seals,

3 Downstream from control dampers and equipment.

4. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links. Access doors for
access 1o fire or smoke dampers having fusible links shall be pressure relief access doors; and shall be
outward operation for access doors installed upstream from dampers and inward operation for access doors
installed downstream from dampers.

5, Upstream from turning vancs

i, Control devices requiring inspection,

7. Elsewhere as indicated.

Install access doors with swing against duct static pressure.
Access Door Sizes:

I. One-Hand or Inspection Access: 8 by 5 inches |

2, Two-Hand Access: 12 by & inches,

15820 -4

Label access doors according to Division 15 Section "ldentification for HVAC Piping and Equipment” to indicate
the purpose of access door,

Install flexible connectors to connect ducts to equipment.

For fans developing static pressures of 5-inch wg and more, cover flexible connectors with loaded vinyl sheet held in
place with metal straps.

Connect terminal units to supply ducts with maximum 12-inch lengths of flexible duct. Do not use flexible ducts to
change directions.

Connect diffusers to duets with maximum 72-inch lengths of flexible duct clamped or strapped in place.

Connect flexible ducts to metal ducts with draw bands.

Install duct test holes where required for testing and balancing purposcs.

FIELD QUALITY CONTROL

Tests and Inspections:

1. Operate dampers to verify full range of movement.

2. Inspect locations of access doors and verify that purpose of access door can be performed.

3 Operate fire and smoke dampers to verity full range of movement and verify that proper heat-response device
is installed.

4, [Inspect tuming vanes for proper and secure imstallation,

END OF SECTION 15820

DUCT ACCESSORIES
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SECTION 15838 - POWER VENTILATORS
PART | - GENERAL

1.1
A

1.2

A

1.3
AL
B.

1.4
A

1.5
Al

B

C.

D.

1.6
A

B.

C.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1
Specification Sections, apply o this Section.

SUMMARY

This Section includes the following:

I Centrifugal roof ventilators,

2, Propeller fans.

PERFORMAMNCE REQUIREMENTS

Project Altitude: Base fan-performance ratings on sea level.
Operating Limits: Classify according to AMCA 99,
SUBMITTALS

Product Data: Include rated capacities, furnished specialties, and accessories for each type of product indicated and
include the following:

l. Certified fan performance curves with system operating conditions indicated.

2 Motor ratings and electrical charactenstics, plus motor and electnical accessories,
3 Material thickness and fimshes, including color charts.

4, Dampers, including housings, linkages, and operators,

Operation and Maintenance Data;  For power wentilators to include in emergency, operation, and maintenance
manuals.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a
testing agency acceptable to authorities having jurisdiction, and marked for intended use,

AMCA Compliance: Products shall comply with performance requirements and shall be licensed to use the AMCA-
Certified Ratings Scal.

MEMA Compliance; Motors and electrical accessories shall comply with NEMA standards.
UL Standard: Power ventilators shall comply with UL 703,
DELIVERY, STORAGE, AND HANDLING

Deliver fans as factorv-assembled unit, to the extent allowable by shipping himitations, with protective crating and
covering.

Disassemble and reassemble units, as required for moving to final location, according to manufacturer's written
instructions.

Lift and support units with manufacturer's designated lifting or supporting points.

PART 2 - PRODUCTS
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H.

POWER VENTILATORS

CENTRIFUGAL ROOF VENTILATORS

Available Manufacturers:  Subject to compliance with requirements, manufaciurers offering products that may be
incorporated into the Work include, but are not limited to, the following;

Manufacturers: Subject to compliance with requirements, provide products by one of the following:

Basis-of-Design Product;  Subject to compliance with requirements, provide a comparable product by one of the

following:
I.  Greenheck.
2 Loren Cook Company.

15838 -1

3 Penn Ventilation,

Description:  Direct- or belt-driven centrifugal fans consisting of housing, wheel, fan shaft, bearings, motor and
disconnect swiich, drive assembly, curb base, and accessories.

Housing: Removable, spun-aluminum, dome top and outlet baffle, one-piece, aluminum base with venturi inlet
cone,

I Hinged Subbase: Galvamized-stee]l hinged ammangement permitting service and maintenance,

Fan Wheels: Aluminum hub and wheel with backward-inclined blades.

Accessories:
. Variable-Speed Controller: Solid-state control to reduce speed from 100 to less than 50 percent.
2. Disconnect Switch: Monfusible type, with thermal-overload protection mounted outside fan housing, factory

wired through an intermal aluminum conduit.

Bird Screens: Removable, 1/2-inch (13-mm} mesh, aluminum or brass wire.

4. Dampers: Counterbalanced, parallel-blade, backdraft dampers mounted in curb base; factory set to close
when fan stops.

Lk

Roof Curbs: Galvanized steel; mitered and welded corners; 1-1/2-inch- (40-mm-) thick, rgid, fiberglass insulation
adhered to inside walls; and 1-1/2-inch (40-mm) wood nailer. Size as required to suit roof opening and fan base.

Configuration: Sell-flashing without a cant strip, with mounting fange.
Owerall Height: 8 inches (200 mm).

Sound Curb: Curb with sound-absorbing insulation matrix,

Pitch Mounting: Manufacture curb for roof slope.

Metal Liner: Galvanized steel.

s

Capacities and Characteristics: Refer to Schedules on Drawings.
PROPELLER FANS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be
incorporated into the Work include, but are not limited to, the following:

Manufacturers: Subject to compliance with requirements, provide products by one of the following:

Basis-of-Design Product; Subject to compliance with requirements, provide the product indicated on Drawings or a
comparable product by one of the following:

. Loren Cook Company.
2. Greenheck.
3 Penn Ventilation,

Description:  Direct propeller fans consisting of fan blades, hub, housing, orifice ring, motor, drive assembly, and
aAccessories.

Housing: Galvanized-steel sheet with flanged edges and integral orifice ring with baked-enamel finish coat applied
after assembly.

Stee]l Fan Wheels: Formed-steel blades riveted to heavy-gage steel spider bolted to cast-iron hub,

Accessories:
| Gravity Shutters with Guard: Aluminum blades in aluminum frame; interlocked blades with nylon bearings,
2 Motor-5ide Back Guard: Galvanized steel, complying with OSHA specifications, removable for maintenance.

3

Wall Sleeve: Galvanized steel 1o match fan and accessory size.

4, Disconnect Switch: Monfusible type, with thermal-overload protection mounted inside fan houwsing, factory
wired through an internal aluminum conduit.

Capacities and Characteristics:

1. Refer to Schedule,

15838 -2

2.3

MOTORS

A, Comply with requirements in Division 15 Section "Motors.”

B. Enclosure Type: Totally enclosed, fan cooled.

PART 3 - EXECUTION
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INSTALLATION

Ao Install power ventilators level and plumb.

. Install units with clearances for service and maintenance.

C. Label units according to requirements specified in Division 15 Section "Mechanical Identification.”
CONNECTIONS

A, Ground equipment according to Division 16 Section "Grounding and Bonding.”

B, Connect wiring according to Division 16 Section "Conductors and Cables.”

FIELD QUALITY CONTROL

A, Perform the following field tests and inspections and prepare test reports;

1. Werify that shipping, blocking, and bracing are removed.

2. Werily that unit 15 secure on mountings and supporting devices and that connections o ducts and electrical
components are complete. Verily that proper thermal-overload protection 15 installed in motors, starters, and

disconnect switches.

i Verify that cleaning and adjusting are complete.

4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan wheel free rotation
and smooth bearing operation, Reconnect fan drive system, align and adjust belts, and install belt guards.

5. Adjust damper linkages for proper damper operation.

f. Venfy lubrication for bearings and other moving parts,

7. Werify that manual and automatic volume control and fire and smoke dampers in connected ductwork systems
are in fully open position.

8. Disable automatic temperature-control operators. energize motor and adjust fan to indicated rpm. and measure
and record motor voltage and amperage.

. Shut unit down and reconnect automatic temperature-control operators,

10, Remove and replace malfunctioning units and retest as specified above,

B.  Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

ADJUSTING

A, Adjust damper linkages for proper damper operation.
B.  Referto Division 15 Section "Testing, Adjusting, and Balancing" for testing, adjusting, and balancing procedures.
C.  Replace fan as required to achieve design airtlow.

D.  Lubricate bearngs.

END OF SECTION 153838

POWER VENTILATORS
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SECTION 15840 - AIR TERMINAL UNITS
PART | - GENERAL
1.1 SUMMARY
A Section Includes:
1. Shutoff, single-duct air terminal units.
1.2 PERFOEMANCE REQUIREMENTS
A, Structural Performance; Hangers and supports shall withstand the effects of gravity loads and siresses
within limits and under conditions described in SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible™.
1.3 SUBMITTALS
A, Product Data: For each type of product indicated.

Shop Drawings: For air terminal units,  Include plans, elevations, sections, details, and attachments to other
wiork.
. Operation and maintenance data.
1.4 QUALITY ASSURANCE
A, Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified
testing agency, and marked for intended location and application.

B.  ASHRAE Compliance: Applicable requirements in ASHRAE 62.1-2010, Section 5 - "Systems and
Equipmeni” and Section 7 - "Construction and Svstem Start-Up,”
PFART 2 - PRODUCTS
2.1 SHUTOFF, SINGLE-DUCT AIR TERMINAL UNITS
A, Manufacturers: Subject to compliance with requirements, provide products by one of the following:
B. Basis-of-Design Product: Subject to compliance with requirements, provide by one of the following;
l. York/Johnson Controls, Inc..
2. Titus.

3. Trane; a business of American Standard Companies.

. Configuration: Volume-damper assembly inside unit casing with control components inside a protective
metal shroud.
0. Casing: 00034-inch (0.85-mm) steel, double wall.
l. Casing Liming:  Adhesive attached, 1/2-inch-thick, coated, Obrous-glass duct liner complying with
ASTM C 1071, and having a maximum flame-spread index of 25 and a maximum smoke-developed
index of 50, for both insulation and adhesive, when tested according to ASTM E 84,

A, Cover liner with nonporous foil.
b, Cover liner with nonporous foil and perforated metal,
Air Inlet; Round stub connection or S-slip and drive connections for duct attachment,

Adr Outlet: S-slip and drive connections.

Ll

Access: Removable panels for access to parts requiring service, adjustment, or maintenance; with
airtight gasket.

5. Adrstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in
ASHRAE 62.1-2010,

E.  Volume Damper: Galvanized steel with peripheral gasket and self-lubricating bearings.

. Maximom Damper Leakage: AHRI 280 rated, | percent of nominal airflow at 3-inch wg inlet static
pressure.

2 Damper Position: Normally open.

F. Direet Digital Controls:  Bidirectional damper operators and microprocessor-based controller and room
sensor.  Control deviees shall be compatible with temperature controls specified in Division 15 Section
"HWVAC Instrumentation and Controls” and shall have the following features:

1. Damper Actuator: 24 V, powered closed, spring retum open.

AIR TERMIMNAL UNITS I 5840 - 1

2. Terminal Unit Controller:  Pressure-independent, variable-air-volume controller with electronic
airflow transducer with multipoint velocity sensor at air inlet, factory calibrated o minimum and
maximum air volumes, and having the following features:

a. Oceupied and unoccupied operating mode,

b. Remote reset of airflow or temperature set points.

c. Adjusting and monitoring with portable terminal.

d. Communication with temperature-control system specified in Division 15 Section "HVAC

Instrumentation and Controls.”

3. Room Sensor: Wall mounted, with temperature set-point adjustment and access for connection of
portable operator terminal.

HANGERS AND SUPPORTS

A, Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.

I3
i

B. Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods with
threads painted with zinc-chromate primer after installation.

C. Steel Cables: Galvanized steel complying with ASTM A 603,

0. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel, and bolts designed
for duct hanger service; with an automatic-locking and clamping device,

E.  Air Terminal Unit Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible
with duct materials.

F. Trapeze and Riser Supporis: Steel shapes and plaies for units with steel casings; aluminum for units with
aluminum casings,
23 SOURCE QUALITY CONTROL

A, Factory Tests: Test assembled air terminal units according to AHRI 880,

I.  Label each air terminal unit with plan number, nominal airflow, maximum and minimum factory-set
airflows, coil type and AHRI certification seal.

PART 3 - EXECUTION
3l INSTALLATION
A, Install air terminal umits according 1o NFPA 90A, "Standard for the Installation of Adr Conditioning and
Yentilating Systems.”
Install air terminal units level and plumb. Maintain sufficient clearance for normal service and maintenance.

. Install wall-mounted thermostats,
32 HANGER AND SUPPORT INSTALLATION
A, Comply with SMACKNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, "Hangers
and Supports.”

B.  Building Anachments: Conerete inserls, powder-actuated fasteners, or structural-steel fasteners appropriate
for construction materials to which hangers are being attached.

1.  Where practical, install concrete inserts before placing concrete.

2. Install powder-actuated concrete fasteners after concrete 15 placed and completely cured.

3. Use powder-actuated concrete fasieners for standard-weight aggregate concretes and for slabs more
than 4 inches thick.

4. Do not use powder-actuated concrete fasteners for hghtweight-aggregate concretes and for slabs less

than 4 inches thick.
. Hangers Exposed to View: Threaded rod and angle or channel supports,

I3, Install upper attachments to structures. Select and size upper attachments with pull-out, tension, and shear
capacitics appropriate for supported loads and building materials where used.

33 CONNECTIONS
A, Install piping adjacent to air terminal unit to allow service and maintenance.
AIR TERMINAL UNITS 15840 -2

I3 Hot-Water Piping:  In addition 1o requirements in Division 15 Section "Hyvdronic Piping,” connect heating
coils to supply with shutoff valve, sirainer, control valve, and union or flange; and (o return with balancing
valve and union or flange.

[ Connect ducts to air terminal units according to Division 15 Section "Metal Ducts.".

Make connections to air terminal units with flexible connectors complying with requirements in Division |5
Section "Duct Accessories,"”

34 IDEMTIFICATION

A, Label each air terminal unit with plan number, nominal airflow, and maximum and minimum factory-set
airflows.  Comply with requirements in Division 15 Section "Identification for HVAC Piping and
Equipment" for equipment labels and waming signs and labels.

3.5 FIELD QUALITY CONTROL
A, Perform tests and inspections,
. Manufacturer's Field Service: Engage a factorv-authorized service representative oo inspect
components, assemblies, and equipment installations, including connections, and to assist in testing.
B Tests and Inspections:
I. Afier installing air terminal units and after electrical circuitry has been energized, test for compliance
with requiremenis.

[

Operational Test: After electrical circuitry has been energized, start units to confirm proper motor
rotation and unit operation,

3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
C.  Adirterminal unit will be considered defective if it does not pass tests and inspections.
0, Prepare test and inspection reports,
In STARTUP SERVICE
A, Engage a factory-authorized service representative to perform starfup service.

. Complete installation and startup checks according to manufacturer's written instructions.

(54

Yerify that inlet dugt connections are as recommended by air terminal unit manufacturer to achicve
proper performance.

3. WVerify that controls and control enclosure are accessible,
4, WVerify that control connections are complete,

5. Werify that nameplate and identification tag are visible.
f Werify that controls respond o inputs as specified.

END OF SECTION 15840
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SECTION 15900 - HVAC INSTRUMENTATION AND CONTROLS
PART | - GENERAL

1.1

A

A.

SUMMARY

This Section includes control equipment for HVAC systems and components, including control components for
terminal heating and cooling units not supplied with factory-wired controls.

See Division 15 Section "Sequence of Operation” {or requirements that relate o this Section,
SUBMITTALS
Product Data: For each control device indicated.

Shop Drawings:

I. Power, signal, and control wiring diagrams,

2. Details of control panel faces,

3. DDC System Hardware: Wiring diagrams, schematic floor plans, and schematic control diagrams.
4. Control System Software: Schematic diagrams, written descriptions, and points list.

Software and firmware operational documentation,
Operation and maintenance data,
QUALITY ASSURANCE

Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a
testing agency acceptable to authonities having junsdiction, and marked for intended use,

PART 2 - PRODUCTS
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HYAC INSTRUMENTATION AND CONTROLS

MANUFACTURERS
In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:

1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may
be incorporated into the Work include, but are not limited to, manufacturers specified.

3

Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers
specified.

CONTROL SYSTEM

Manulacturers:

I. Johnson Controls, Inc.; Controls Group.,

Control system shall consist of sensors, indicators, actuators, final control elements, interface equipment, other
apparatus, and accessories to control mechanical systems,

Control system shall consist of sensors, indicators, actuators, final control elements, interface equipment, other
apparatus, accessories, and software connected to distributed controllers operating in multiuser, multitasking
environment on token-passing network and programmed to control mechanical systems.  An operator workstation
permits interface with the network via dyvnamic color graphics with each mechanical system, building floor plan, and
control device depicted by point-and-click graphics.

DDC EQUIPMENT

Control Units: Modular, comprising processor board with programmable, nonvolatile, random-access memory: local
operator access and display panel; integral interface equipment; and backup power source.

1. Units monitor or control each 'O point; process information; execute commands from other control units,
devices, and operator stations; and download from or upload to operator workstation,

ka3

Stand-alone mode control functions operate regardless of network status, Functions include the following:
i, Global communications.

b, Discrete/digital, analog, and pulse 10,

C. Monitoring, controlling, or addressing data points,

d. Software applications, scheduling, and alarm processing.
15800 -1

e. Testing and developing control algorithms without disrupting field hardware and controlled
enviromment,

Local Control Units: Modular, comprising processor board with electronically programmable, nonvolatile, read-
only memory; and backup power source.

1. Units monitor or control cach YO point, process information, and download from or upload to operator
workstation or diagnostic terminal unit.

2. Stand-alone mode control functions operate regardless of network status. Functions include the following:
a. Cilobal communications.
b, Discrete/digital, analog, and pulse 1/0,
C Monitoring, controlling, or addressing data points,

3, Local operator interface provides for download from or upload to operator workstation,

17Oy Interface: Hardwired inputs and outputs may tie into svstem through controllers. Protect points so that shorting
will cause no damage o controllers.

I. Binary Inputs: Allow monitoring of on-off signals without external power,

2, Pulse Accumulation Inputs: Accept up o 10 pulses per second.

3 Analog Inputs: Allow monioring of low-voltage (0- to 10-Y de), current (4 to 200 mA), or resistance signals,

4, Binary Cutputs; Provide on-off or pulsed low-voltage signal, selectable for normally open or normally closed
operation with three-position (on-off-auto) overnde switches and status lights,

5. Analog Outputs: Provide modulating signal, either low voltage (0- to 10-Y de) or current (4 to 20 mA) with
status lights, two-position (auto-manual) switch, and manually adjustable potentiometer.

. Tri-State Outputs: Provide two coordinated binary outputs for control of three-point, floating-type electronic
actualors.,

7. Universal I'Os: Provide software selectable binary or analog outpurts,

Power Supplies: Transformers with Class 2 current-limiting type or overcurrent protection; limit connected loads to
80 percent of rated capacity. DC power supply shall match output current and voltage requirements and be full-
wave rectifier type with the following:

I. Output ripple of 5.0 mV maximum peak to peak.
2 Combined 1 percent line and load regulation with 100-mic.sec. response time for 50 percent load changes.
3 Built-in overvoltage and overcurrent protection and be able to withstand 150 percent overload for at least 3

seconds without failure,

Power Line Filtering: Internal or external transient voltage and surge suppression for workstations or controllers
with the following:

1. Minimum dielectric strength of 1000 V.

2. Maximum response time of 10 nanoseconds.

3 Minimum transverse-mode noise attenuation of 65 dB.

4. Minimum common-mode noise attenuation of 150 dB at 40 to 100 Hz.

UNITARY CONTROLLERS

Unitized, capable of stand-alone operation with sufficient memory to support its operating system, database, and

programming requirements, and with sufficient 1'0 capacity for the application.

I. Configuration: Local kevpad and display; diagnostic LEDs for power, communication, and processor; wiring
termination to terminal sirp or card connected with ribbon cable; memory with bios; and [72] <lnsen
number=-hour battery backup.

[

Operating System: Manage 1/0 communication to allow distributed controllers to share real and virtual object
information and allow central monitoring and alarms.  [Perform scheduling with real-time clock. JPerform
automatic system diagnostics; monitor system and report failures,

3 Enclosure: Dustproof rated for operation at 32 to 120 deg F (0 to 50 deg C).

15900 -2
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HVAC INSTRUMENTATION AND CONTROLS

ANALOG CONTROLLERS

Step Controllers: - or 10-stage type, with heavy-duty switching rated to handle loads and operated by electric
metor,

Electric, Outdoor-Reset Controllers:  Remote-bulb or bimetal rod-and-tube type, proportioning action with
adjustable throtthing range, adjustable set point, scale range minus 10 to plus 70 deg F (minus 23 to plus 21 deg C),
and single- or double-pole contacts.

Electronic Controllers: Wheatstone-bridge-amplifier type, in steel enclosure with provision for remote-resistance
readjustment. Identify adjustments on controllers, including proportional band and authority.

. Single controllers can be integral with control motor if provided with accessible control readjustment
potentiometer,

ELECTRONIC SENSORS
Description: Vibration and corrosion resistant; for wall, immersion, or duct mounting as required.
Thermistor Temperature Sensors and Transmitters;
I Manufacturers:
a, BEC Controls Corporation,
b. Ebtron, Inc,
C. Heat-Timer Corporation,
d. L. T.M. Instruments Inc,
e MAMAC Systems, Inc,

f. RDF Corporation.

[

Accuracy: Plus or minus 0.5 deg F (0.3 deg C)] at calibration point

3 Wire: Twisted, shielded-pair cable.

4, Insertion Elements in Ducts: Single point, & inches (200 mm).
5. Room Sensor Cover Construction: Manufacturer’s standard locking covers.
a. Set-Point Adjustment: Concealed.
b. Set-Point Indication:Concealed.
C. Thermometer: Concealed.
d. Orientation: Horizontal.

RTDs and Transmitters:

I Manufacturers:
a. BEC Controls Corporation.
b. MAMAC Systems, Inc.
C. RDF Corporation.

2. Accuracy: Plus or minus 0.2 percent at calibration point.
1. Wire: Twisted, shielded-pair cable.
4. Insertion Elements in Ducts: Single point, [8 inches (200 mm)] long; use where not affected by temperature

stratification or where ducts are smaller than 9 sq. fi. (.84 sq. m).

5. Room Sensor Cover Construction: Manufacturers standard locking covers,
a. Set-Point Adjustment: Concealed].
b, Set-Point Indication; Concealed.
c, Thermometer; Concealed.
d, Omentation; Horzontal,

Room Sensor Cover Construction: Manufacturer's standard locking covers,

15900 - 3

Set-Point Adjustment: Exposed.
2. Set-Point Indication: Concealed,
3. Thermometer: Concealed.

Room sensor accessories include the following:

| Insulating Bases: For sensors located on exterior walls,
2 Adjusting Key: As required for calibration and cover screws,

STATUS SENSORS

Current Switches: Self-powered, solid-state with adjustable trip current, selected to match current and system output
requircments,

1. Manufacturers:
a. BEC Controls Corporation.
b. LT.M. Instruments Inc.
ACTUATORS
Electronic Actuators: Dircct-coupled type designed for minimum 60,000 full-stroke cveles at rated 1orque.
L. Manufacturers:

a. Belimo Aircontrols (USA), Inc.

[ad

Dampers: Size for running torque calculated as follows:

a. Opposed-Blade Damper with Edege Seals: 5 inch-lb/sg. ft. (62 kg-cm/sq. m) of damper.

3. Coupling: V-bolt and V-shaped, toothed cradle.

4. Owerload Protection: Electronic overload or digital rotation-sensing circuitry.
5. Fail-Safe Operation: Mechanical, spring-return mechanism.

f. Power Requirements { Two-Position Spring Return): 24-V ac.

7. Temperature Rating: Minus 22 to plus 122 deg F.

. Temperature Rating {Smoke Dampers): Minus 22 to plus 250 deg F.

9. Run Time: 60 seconds.

DAMPERS

Manulacturers:

. Air Balance Inc.

2 Don Park Inc.; Autodamp Dav,
3 TAMOCO{T. A, Mormson & Co. Inc.).
4 United Enertech Comp.

Dampers:  AMCA-rated, opposed-blade design; 0.108-inch-  mimmmum  thick, galvamized-steel or 0.125-inch-
minimum thick, extruded-aluminum frames with holes for duet mounting; damper blades shall not be less than
(L.064-inch-thick galvanized steel with maximum blade width of & inches and length of 48 inches.

[ Secure blades to 1/2-inch- diameter, zinc-plated axles using zinc-plated hardware, with oil-impregnated
sinftered bronze blade beanngs, blade-linkage hardware of zinc-plated steel and brass, ends sealed against
spring-stainless-stee] blade bearings, and thrust bearings at each end of every blade

2 Operating Temperature Range: From minus 40 to plus 200 deg F

i Edge Secals, Standard Pressure Applications:  Closed-cell neoprene.

CONTROL CABLE

Electronic and fiber-optic cables for control wiring are specified in Division 16 Section "Voice and Data

Communication Cabling.”
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PART 3 - EXECUTION
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INSTALLATION

Verify location of thermostats, and other exposed control sensors with Drawings and room details belore installation.
Install devices 4% inches (1220 mmy}|

Install awtomatic dampers according to Division 15 Section "Duct Accessories.”
Install damper motors on outside of duct in warm areas, not in locations exposed 1o outdoor temperatures,

Install labels and nameplaies to identify control components according to Division 15 Section "Mechanical
Identification.”

Install duct volume-control dampers according to Division 15 Sections specifying air ducts.
ELECTRICAL WIRING AND CONNECTION INSTALLATION

Install raceways, boxes, and cabinets according to Division 16 Section "Raceways and Boxes."
Install building wire and cable according to Division 16 Section "Conductors and Cables.”

Install signal and communication cable according 1o Division 16 Section "Voice and Data Communication Cabling.”

I Conceal cable, except in mechanical rooms and arcas where other conduit and piping are exposed.
2. Install exposed cable in raceway.
i Install concealed cable in raceway.

4. Bundle and harness multiconductor instrument cable in place of single cables where several cables follow a
common path.

5. Fasten flexible conductors, bridging cabinets and doors, along hinge side; protect against abrasion. Tie and
support conductors.

6 Mumber-code or color-code conductors for future identification and service of control system, cxcept local
individual room control cables.

7. Install wire and cable with sufficient slack and flexible connections to allow for vibration of piping and

equipment.
Connect hand-off-auto selector switches to override automatic interlock controls when switch is in hand position.
FIELD QUALITY CONTROL
Perform the following field tests and inspections and prepare test reports:

1. Operational Test:  After electrical circuiiry has been energized, start units to confirm proper unil operation,
Remove and replace malfunctioning units and retest,

2 Teat and adjust controls and safcties.

3 Test calibration of controllers by disconnecting input sensors and stimulating operation with compatible signal
generator,

4. Test cach point through its full operating range to verify that safety and operating control sct points are as
required.

5. Test each control loop to verify stable mode of operation and compliance with sequence of operation.  Adjust

PID actions.
i Test cach system for compliance with sequence of operation,

Test software and hardware interlocks,

DDC Vernfication:

1. Werify that instruments are installed before calibration, testing, and loop or leak checks.

2. Check instruments for proper location and accessibility.

3 Check instrument installation for direction of flow, elevation, orientation, insertion depth, and other applicable
considerations.

4. Check instrument tubing for proper fittings, slope, material, and support.

HVAC INSTRUMENTATION AND CONTROLS 15900 - 5
5. Check pressure instruments, piping slope, installation of valve manifold, and self-contained pressure
regulators,
f. Check temperature instruments and material and length of sensing elements.

34

C.

Check mr-operated dampers. Venifly that pressure gages are provided and that proper blade alignment, either
parallel or opposed, has been provided.

8. Check DDC system as follows:
a. Verify that DDC controller power supply is from emergency power supply, if applicable,
b Verify that wires at control panels are tagged with their service designation and approved tagging
SYSLem,
C. Verify that spare [0 capacity has been provided,
d. Verify that DDC controllers are protected firom power supply surges,

Replace damaged or malfunctioning controls and equipment and repeat testing procedures.
DEMONSTRATION

END OF SECTION 15900

HVAC INSTRUMENTATION AND CONTROLS
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SECTION 15950 - TESTING, ADJUSTING, AND BALANCING
PART 1 - GENERAL

1.1

A

I -

Al
k.

C.
D.

SUMMARY

Section Includes:

1. Balancing Air Systems:
a. Constant=volume air systems.,

DEFINITIONS

NEBB: Mational Environmental Balancing Bureau.

TAB: Testing, adjusting, and balancing.

TABB: Testing, Adjusting, and Balancing Bureau.

TAB Specialist: An entity engaged to perform TAB Work.

SUBMITTALS

Certified TAB reports.

QUALITY ASSURANCE

TAB Contractor Qualifications: Engage a TAB entity certified by NEBB.

1. TAB Field Supervisor: Employee of the TAB contractor and certified by NEBB.

2 TAB Technician: Employee of the TAB contractor and who is certified by NEBB as a TAB technician.

Certify TAB field data reports and perform the following:

1. Review field data reports to validate accuracy of data and 1o prepare certified TAB reporis.

2 Certify that the TAB team complied with the approved TAB plan and the procedures specified and referenced
in this Specification.

TAB Report Forms: Use standard TAB contractor’s forms.,

Instrumentation  Type, Quantity, Accuracy, and Calibration:  As described in ASHRAE 111, Section 3,
"Instrumentation.”

PART 2 - PRODUCTS (Not Applicable)
PART 3 - EXECUTION

il

Al

G

TESTING, ADNUSTING, AND BALANCING

H.

A.
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TESTING, ADJUSTING, AND BALANCING

EXAMINATION

Examine the Contract Documents to become familiar with Project requirements and to discover conditions in
systems' designs that may preclude proper TAB of systems and equipment..

Examine the approved submittals for HVAC systems and equipment.

Examine design data including HVAC system descriplions, statements ol design assumplions for environmental
conditions and syvstems' output, and statements of philosophies and assumptions about HVAC system and equipment
controls,

Examine equipment performance data including fan curves.

1. Relate performance data to Project conditions and requirements, including system effects that can create
undesired or unpredicted conditions that cause reduced capacities in all or part of a system.

|

Calculate system-effect factors to reduce performance ratings of HVAC equipment when installed under
conditions different from the conditions wsed 1o rate equipment performance. To calculate svstem effects for
air systems, wse fables and charts found in AMCA 201, "Fans and Svstems,” or in SMACNA's "HVAC
Systems - Duet Design.” Compare results with the design data and installed conditions.

Examine system and equipment installations and verily that feld guality-control testing, cleaning, and adjusting
specified in individual Sections have been performed.

Examine HVAC equipment and verify that bearings are greased, belis are aligned and tight, and equipment with
functioning controls is ready for operation.

Examine operating safety interlocks and controls on HVAC equipment.
15950 -1

Report deficiencies discovered before and during performance of TAB procedures. Observe and record system
reactions to changes in conditions. Record default set points if different from indicated values.

PREPARATION

Complete system-readiness checks and prepare reports, Venly the following:
1 Permanent electrical-power wiring is complete,

2 Automatic temperature-control systems are operational,

3 Doors can be closed so indicated conditions for system operations can be met,
GENERAL PROCEDURES FOR TESTING AND BALANCING

Perform testing and balancing procedures on cach system according to the procedurcs contained in NEBB's
"Procedural Standards for Testing, Adjusting, and in this Section.

1. Comply with requirements in ASHRAE 62.1-2010, Section 7.2.2, "Air Balancing.”
Take and report testing and balancing measurements in inch-pound (TP) units.
GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

Locate start-stop and disconnect switches, electrical interlocks, and motor starters.

Verify that motor starters are equipped with properly sized thermal protection.

Check dampers for proper position to achieve desired airflow path.

Check for airflow blockages.

PROCEDURES FOR CONSTANT-VOLUME AIR 5YSTEMS

Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan manufacturer.

1. Measure total airflow.
2. Measure fan static pressures as follows to determine actual static pressure:
a, Measure outlet static pressure as far downstream from the fan as practical and upstream from
restrictions in ducts such as elbows and transitions.
b, Measure static pressure directly at the fan outlet or through the flexible connection,
3 Measure static pressure across cach component that makes up an air-handling unit, roofiop unit, and other air-

handling and -treating equipment.

4. Review Record Documents to determine variations in design static pressures versus actual static pressures.
Calculate actual system-efTect factors. Recommend adjustments to accommodate actual conditions,

3. Obtain approval from for adjustment of fan speed higher or lower than indicated speed. Comply with
requirements in Division 15 Sections for air-handling units for adjustment of fans, belts, and pulley sizes to
achieve indicated air-handling-unit performance.

b Do not make fan-speed adjustments that result in motor overload. Consult equipment manufacturers about

fan-speed safety factors. Modulate dampers and measure fan-motor amperage to ensure that no overload will
occur.  Measure amperage in full-cooling, full-heating, economizer, and any other operating mode o
determine the maximum required brake horsepower.

PROCEDURES FOR CONDENSING UNITS

Verify proper rotation of fans.

Measure entering- and leaving-air temperatures.

Record compressor data.

TOLERANCES

Set HVAC system's air flow rates within the following tolerances:
1. Ventilation Fans: Plus or minus 10 percent.

REPORTING

FINAL REPORT

15950 - 2

A, General: Prepare a certified written report; tabulate and divide the report into separate sections for tested systems
and balanced systems.

1.

el

Include a certification sheet at the front of the report’s binder, signed and sealed by the certified testing and
balancing engineer,

Include a list of instruments used for procedures, along with proof of calibration,

B, General Report Data; In addition to form titles and entnies, include the following data:

I,
2.

3
4
3.
&
7.

3.
Q.

1.

13,

Title page.

Mame and address of the TAB contractor,

Project name.

Project location.

Architect’s name and address.

Engineer's name and address.

Confractor's name and address

Report date,

Signature of TAB supervisor who certifies the repont.

Table of Contents with the wial number of pages defined for each section of the report. Mumber cach page in
the report.

Summary of contents including the following:

a. Indicated versus final performance.
b, MNotable characteristics of systems.
C. Description of system operation sequence if it varies from the Contract Documents.

Momenclature sheets for each item of equipment,

Motes to explain why certain final data in the body of reports vary from indicated values.
Test conditions for fans and performance forms including the following:

a. Fan drive settings including settings and percentage of maximum pitch diameter,

b, Ohther system operating conditions that affect performance,

END OF SECTION 15950

TESTING, ADJUSTING, AND BALANCING
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GENERAL NOTES

1. CONTRACTOR SHALL VISIT SITE PRIOR TO BID AND
NOTE THE EXISTING CONDITIONS.

2. NO MATERIAL IN RETURN AIR PLENUMS SHALL
EXCEED A FLAME SPREAD INDEX GREATER THAN
25, NOR A SMOKE DEVELOPED INDEX OF 30 PER
ASTM STANDARD E84.

KEY NOTES &

1. EXISTING MOTOR OPERATED DAMPER TO REMAIN.
CONTRACTOR TO VERIFY FUNCTIONALITY AND
RESTORE AS REQUIRED. DEMOLISH EXISTING
ELECTRIC ACTUATOR. COORDINATE DEMOLITION WITH
ELECTRICAL DRAWINGS.

2. DEMOLISH EXISTING EXHAUST FAN. COORDINATE
DEMOLITION WITH ELECTRICAL DRAWINGS.

3. DEMOLISH LINE VOLTAGE THERMOSTAT. COORDINATE
DEMOLITION WITH ELECTRICAL DRAWINGS.

4. PROVIDE DDC CONTROL PANEL.

5. NEW DUCTLESS SPUT SYSTEM. PRQOVIDE AND
INSTALL REFRIGERANT PIPING, THERMOSTAT, AND
CONDENSATE PIPING.

6. NEW VENTILATION FAN.

7. NEW MAKE UP AIR LOUVER WITH MOTOR OPERATED
DAMPER. LOUVER TO BE 24X24 WITH A MIINIMUM
FREE AREA OF 1.5 SQUARE FEET.

8. PROVIDE NEW ELECTRONIC DAMPER ACTUATOR.

9. 3/4" CONDENSATE FROM EVAPORATOR UNIT,
THROUGH WALL, AND TERMINATE PAST SIDEWALK.
PROVIDE TRIP HAZZARD COVER.

10.NEW UNIT HEATER SUSPENDED BY WALL BRACKET.
COORDINATE ALL MANUFACTURER SPECIFIED
SERVICE AND OPERATIONAL CLEARANCES WITH
INSTALLATION.

11.EVAPORATOR UNIT INSTALLED BELOW AND
MOUNTED TO WALL.

12.PROVIDE NEW EXTERIOR LOUVER. TRANSITION
DUCTWORK BETWEEN LOUVER AND FAN. LOUVER TO
BE 24X24 WITH A MINIMUM FREE AREA OF 1.5
SQUARE FEET.
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GENERAL NOTES

1.

2.

CONTRACTOR SHALL VISIT SITE PRIOR TO BID AND
NOTE THE EXISTING CONDITIONS.

NO MATERIAL IN RETURN AIR PLENUMS SHALL
EXCEED A FLAME SPREAD INDEX GREATER THAN
25, NOR A SMOKE DEVELOPED INDEX OF 50 PER
ASTM STANDARD EB84.

KEY NOTES &®
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/6 MECHANICAL FLOOR PLAN (A4)

SCALE: 1/8" = 1'-0"

APRON LEVEL

} 3/4"C

(19

DSCU-A4

MA4.1.1

SCALE: 1/8" = 1'-0"

APRON LEVEL

O

NORTH

9.

. DEMOLISH EXISTING FIRE DAMPER AND TRANSFER

AIR DUCT. IN FILL THE OPENING IN WALL TO
MAINTAIN THE FIRE RATING.

DEMOLISH EXISTING EXHAUST FAN. COORDINATE
DEMOLITION WITH ELECTRICAL DRAWINGS..

DEMOLISH EXISTING LINE VOLTAGE THERMOSTAT.
COORDINATE DEMOLITION WITH ELECTRICAL
DRAWINGS.

3/4" CONDENSATE PIPING DOWN IN WALL TO
LEVEL BELOW.

NEW DDC CONTROL PANEL.

12X12 MAKE UP AIR OPENING THROUGH SLAB
WITH GRAVITY DAMPER AND LOUVER. PROVIDE
12X12 DUCT EXTENSION AND DISCHARGE
HORIZONTAL.

NEW VENTILATION FAN. 12°X12" INLET DUCT WITH
GRAVITY DAMPER AT TOP OF DUCT.

NEW UNIT HEATER SUSPENDED BY WALL BRACKET.

COORDINATE ALL MANUFACTURER SPECIFIED
SERVICE AND OPERATIONAL CLEARANCES WITH
INSTALLATION.

3/4" CONDENSATE DOWN FROM LEVEL ABOVE.

10.3/4" CONDENSATE DISCHARGE, TERMINATE PAST

SIDEWALK, AND PROVIDE TRIP HAZZARD COVER.

CITY OF ATLANTA, GEORGIA

v, A

Hartsfield-Jackson \\ Y
Atlanta International Airport

HSST=

HEERY INTERNATIONAL, INC. MATRIX 3D

44 BROAD STREET
ATLANTA, GA 30303
PHONE: 404.522.3801
FAX: 404.522.3823

999 PEACHTREE STREET,
NE ATLANTA, GA 30309
PHONE: 404.419.9190
FAX: 404.946.2017

RICHARD WITTSCHIEBE HAND ARCHITECTS
15 SIMPSON STREET
ATLANTA, GA 30308
PHONE: 404.688.2200
FAX: 404.688.2400
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GENERAL NOTES

1. CONTRACTOR SHALL VISIT SITE PRIOR TO BID AND
NOTE THE EXISTING CONDITIONS.

2. NO MATERIAL IN RETURN AIR PLENUMS SHALL
EXCEED A FLAME SPREAD INDEX GREATER THAN
25, NOR A SMOKE DEVELOPED INDEX OF 50 PER
ASTM STANDARD EB84.

1. NEW DUCTLESS SPLIT SYSTEM EVAPORATOR
PROVIDE THERMOSTAT, REFRIGERANT PIPING, AND CITY OF ATLANTA, GEORGIA
CONDENSATE PIPING.

2. NEW CONDENSATE PUMP. ROUTE CONDENSATE 4
DISCHARGE UP TO FLOOR ABOVE. REFER TO .

cP1 Pt (D77 5/MC4.0.1 FOR CONTINUATION OF PIPING. Hartsfield-Jackson w
J DSEU-B2 M 3. CONTINUE REFRIGERANT PIPING UP TO FLOOR Atlanta International AII’pOI’T
DSEU-C4 ABOVE. REFER TO 5/MC4.0.1 FOR CONTINUATION

OF PIPING.

HSST=

HEERY INTERNATIONAL, INC. MATRIX 3D

999 PEACHTREE STREET, 44 BROAD STREET

NE ATLANTA, GA 30309 ATLANTA, GA 30303
PHONE: 404.419.9190 PHONE: 404.522.3801
FAX: 404.946.2017 FAX: 404.522.3823

RICHARD WITTSCHIEBE HAND ARCHITECTS
15 SIMPSON STREET
ATLANTA, GA 30308
PHONE: 404.688.2200
FAX: 404.688.2400

/1 MECHANICAL FLOOR PLAN (B2) /2 MECHANICAL FLOOR PLAN (C4)

\801/)  SCALE: 18" = 10" ( TUNNEL LEVEL ) @101/ SCALE: 1/8" = 1-0" ( TUNNEL LEVEL )
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GENERAL NOTES

1. CONTRACTOR SHALL VISIT SITE PRIOR TO BID AND
NOTE THE EXISTING CONDITIONS.

2. NO MATERIAL IN RETURN AIR PLENUMS SHALL
EXCEED A FLAME SPREAD INDEX GREATER THAN
25, NOR A SMOKE DEVELOPED INDEX OF 50 PER
ASTM STANDARD EB84.

KEY NOTES &®

]_ | - N\ f C A -
T % B }E e S 1__EXISTING LOUVER TO REMAIN
-y T ez /| &1 — =" CITY OF ATLANTA, GEORGIA
, | | | 2. DEMOLISH EXISTING EXHAUST FAN. EXTERIOR
e L L LOUVER TO REMAIN. COORDINATE DEMOLITION WITH
N Al | ELECTRICAL DRAWINGS
a1z — T LECTRICAL DRAVINGS.

3. DEMOLISH EXISTING UNIT HEATER. COORDINATE Hartsfield-Jackson w
DEMOLITION WITH ELECTRICAL DRAWINGS. Atlanta International A irpon‘

4. PROVIDE DDC CONTROL PANEL.

] -
- ||\ 5. NEW DUCTLESS SPLIT SYSTEM. PROVIDE AND [ N
¢ INSTALL REFRIGERANT PIPING, THERMOSTAT, AND r—
% ﬂ CONDENSATE PIPING. E—
B - 6. NEW VENTILATION FAN. TRANSITION SHEET METAL L
X S TO EXISTING LOUVER. |
— 7. RETROFIT EXISTING LOUVER WITH NEW MOTOR o6 PEACHTREE STREET. 14 BRORD SreT
OPERATED DAMPER AND SHEET METAL COLLAR. NE ATLANTA, GA 30309 ATLANTA, GA 30303
[ PHONE: 404.419.9190 PHONE: 404.522.3801
3) 8. DEMOLISH EXISTING LINE VOLTAGE THERMOSTAT. FAX: 404.946.2017 FAX: 404.522.3823
@ ~a (&) COORDINATE DEMOLITION WITH ELECTRICAL RICHARD WITTSCHIEBE HAND ARCHITECTS
“ 0 DRAWINGS. 15 SIMPSON STREET
N (O ATLANTA, GA 30308

» PHONE: 404.688.2200
9. 3/4” CONDENSATE FROM EVAPORATOR UNIT, FAX: 404.688.2400

THROUGH WALL, AND TERMINATE PAST SIDEWALK.
PROVIDE TRIP HAZZARD COVER.

10.NEW VENTILATION FAN. REFER TO ARCHITECTURAL
DRAWINGS FOR NEW LOUVER.

11.NEW UNIT HEATER SUSPENDED FROM STRUCTURE.
COORDINATE ALL MANUFACTURER SPECIFIED
SERVICE AND OPERATIONAL CLEARANCES WITH
INSTALLATION

/1 MECHANICAL DEMOLITION PLAN (B7) MECHANICAL FLOOR PLAN (B7)

W SCALE: 1/8" = 1'-0" APRON LEVEL MB4.0.2 SCALE: 1/8" = 1'-0" APRON LEVEL

D

SEAL
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VERTICAL
TRANSPORTATION
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ATLANTA
INTERNATIONAL
AIRPORT

PHASE 3 VERTICAL TRANSPORTATION, ISSUED FOR CONSTRUCTION, JUNE 11, 2014
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07306.16 R. ANWAR
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ELEVATOR—
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SCALE:
1/8" = 10"
NORTH B4
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GENERAL NOTES

1.

2.

CONTRACTOR SHALL VISIT SITE PRIOR TO BID AND
NOTE THE EXISTING CONDITIONS.

NO MATERIAL IN RETURN AIR PLENUMS SHALL
EXCEED A FLAME SPREAD INDEX GREATER THAN
25, NOR A SMOKE DEVELOPED INDEX OF 50 PER
ASTM STANDARD EB84.

KEY NOTES &®

. DEMOLISH EXISTING FIRE DAMPER AND TRANSFER

AIR DUCT. IN FILL THE OPENING IN WALL TO
MAINTAIN THE FIRE RATING.

DEMOLISH EXISTING VENTILATION FAN IN ROOF.
COORDINATE DEMOLITION WITH ELECTRICAL

CITY OF ATLANTA, GEORGIA

v, A

Hartsfield-Jackson A\ Y

T X9) DRAWINGS.  EXISTING ROOF CURB TO REMAIN.
&) UH-B8| CP 3. DEMOLISH EXISTING LINE VOLTAGE THERMOSTAT, Atlanta International Airport
] [ DSCU-B8 COORDINATE DEMOLITION WITH ELECTRICAL

3/4"C hN

DRAWINGS.

3/4" CONDENSATE PIPING DOWN IN WALL TO
LEVEL BELOW.

NEW DDC CONTROL PANEL.

12X12 MAKE UP AIR OPENING THROUGH SLAB
WITH GRAVITY DAMPER AND LOUVER. PROVIDE
12X12 DUCT EXTENSION AND DISCHARGE
HORIZONTALLY.

NEW VENTILATION FAN. 12°X12" INLET DUCT WITH
GRAVITY DAMPER AT TOP OF DUCT.

NEW UNIT HEATER SUSPENDED BY WALL BRACKET.

COORDINATE ALL MANUFACTURER SPECIFIED
SERVICE AND OPERATIONAL CLEARANCES WITH
INSTALLATION.

HSST=

HEERY INTERNATIONAL, INC.

999 PEACHTREE STREET,

NE ATLANTA, GA 30309
PHONE: 404.419.9190
FAX: 404.946.2017

MATRIX 3D
44 BROAD STREET
ATLANTA, GA 30303
PHONE: 404.522.3801
FAX: 404.522.3823

RICHARD WITTSCHIEBE HAND ARCHITECTS
15 SIMPSON STREET

ATLANTA, GA 30308
PHONE: 404.688.2200
FAX: 404.688.2400

9. TRANSITION FAN INLET TO EXISTING ROOF CURB.
10.NEW FIRE SMOKE DAMPER.
11.NEW SINGLE DUCT TERMINAL UNIT.

12.3/4" CONDENSATE DOWN FROM LEVEL ABOVE.

/1 MECHANICAL DEMOLITION PLAN (B8 )

W SCALE: 1/8" = 1'-0" BOARDING LEVEL

/2 MECHANICAL FLOOR PLAN (B8)

W SCALE: 1/8" = 1'-0" BOARDING LEVEL

/3 MECHANICAL FLOOR PLAN (B8)

W SCALE: 1/8" = 1'-0" APRON LEVEL

13.3/4" CONDENSATE DISCHARGE, TERMINATE PAST
SIDEWALK, AND PROVIDE TRIP HAZZARD COVER.
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PHASE 3 VERTICAL TRANSPORTATION, ISSUED FOR CONSTRUCTION, JUNE 11, 2014
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/1 MECHANICAL DEMOLITION PLAN ( C6 )

MC4.0.1

/3 MECHANICAL DEMOLITION PLAN ( C5)

SCALE: 1/8" = 1'-0"

-

Y

O

)

APRON LEVEL

MC4.0.1

SCALE: 1/8" = 1'-0"

APRON LEVEL

/2 MECHANICAL FLOOR PLAN (C6)
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SD-1
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oL, |

MC4.0.1

/4 MECHANICAL FLOOR PLAN (C5)

SCALE: 1/8" = 1'-0"

APRON LEVEL

MC4.0.1

/5 MECHANICAL FLOOR PLAN (C4)

SCALE: 1/8" = 1'-0"

APRON LEVEL

-l X0
W DSCU-C4

MC4.0.1

SCALE: 1/8" = 1'-0"

APRON LEVEL

NORTH

GENERAL NOTES

1. CONTRACTOR SHALL VISIT SITE PRIOR TO BID AND
NOTE THE EXISTING CONDITIONS.

2. NO MATERIAL IN RETURN AIR PLENUMS SHALL
EXCEED A FLAME SPREAD INDEX GREATER THAN
25, NOR A SMOKE DEVELOPED INDEX OF 50 PER
ASTM STANDARD EB84.

KEY NOTES &®

1. DEMOLISH EXISTING UNIT HEATER. COORDINATE
DEMOLITION WITH ELECTRICAL DRAWINGS.

2. DEMOLISH EXISTING VENTILATION FAN AND LOUVER.

COORDINATE DEMOLITION WITH ELECTRICAL
DRAWINGS.

3. NEW VENTILATION FAN.

4. NEW FIRE SMOKE DAMPER.

5. NEW DDC CONTROL PANEL.

6. NEW SINGLE DUCT TERMINAL UNIT.

7. NEW VENTILATION FAN AND DISCHARGE LOUVER.
COORDINATE LOUVER INSTALLATION WITH
ARCHITECTURAL DRAWING.

8. NEW DUCTLESS SPLIT SYSTEM. PROVIDE
REFRIGERANT PIPING, THEMOSTAT, AND
CONDENSATE PIPING. ROUTE CONDENSATE PIPING
THROUGH EXTERIOR WALL.

9. NEW DUCT LESS SPLIT SYSTEM CONDENSING UNIT.
REFER TO MB4.0.1 FOR LOCATION OF MATCHING
EVAPORATOR UNIT. ALL PIPING SHALL BE ROUTED
UNDER THE STAIRS.

10.LOCATION OF CONDENSING UNIT SERVING
ELEVATOR ROOM B2 IS MIRROR IMAGE OF
5/MC4.1.1.

11.3/4" CONDENSATE FROM INSIDE UNIT, THROUGH
WALL, AND TERMINATE PAST SIDEWALK. PROVIDE
TRIP HAZZARD COVER.

12.NEW UNIT HEATER SUSPENDED FROM STRUCTURE.
COORDINATE ALL MANUFACTURER SPECIFIED
SERVICE AND OPERATIONAL CLEARANCES WITH
INSTALLATION.

13.PROVIDE NEW LOUVER, 30X18 NOMINAL SIZE, AND
1.5 SQUARE FEET MINIMUM FREE AREA.
COORDINATE INSTALLATION WITH ARCHITECTURAL
DRAWINGS. EXTEND DUCTWORK FROM LOUVER
AND PROVIDE MOTOR OPERATED DAMPER.

14.3/4" CONDENSATE UP FROM BELOW AND
THROUGH WALL. REFER TO 2/MB4.0.1 FOR
CONTINUATION OF PIPING. ALL PIPING SHALL BE
ROUTED UNDER THE STAIRS.

15. DISCHARGE CONDENSATE PAST SIDEWALK. PROVIDE
TRIP HAZARD GUARD.

CITY OF ATLANTA, GEORGIA

v, A

Hartsfield-Jackson \\ Y
Atlanta International Airport

HSST=

HEERY INTERNATIONAL, INC.

999 PEACHTREE STREET,

NE ATLANTA, GA 30309
PHONE: 404.419.9190
FAX: 404.946.2017

MATRIX 3D
44 BROAD STREET
ATLANTA, GA 30303
PHONE: 404.522.3801
FAX: 404.522.3823

RICHARD WITTSCHIEBE HAND ARCHITECTS
15 SIMPSON STREET

ATLANTA, GA 30308
PHONE: 404.688.2200
FAX: 404.688.2400
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/1 MECHANICAL DEMOLITION PLAN ( D3)

B

DSEU-DB\NT%:I Eﬁﬁ/@

|
e L t
DSCU-D3

uC

/2 MECHANICAL FLOOR PLAN (D3)

\#401)  SCALE: 1/8" = 1-0"

APRON LEVEL

\#i01)  SCALE: 1/8" = 1-0"

APRON LEVEL

GENERAL NOTES

1.

CONTRACTOR SHALL VISIT SITE PRIOR TO BID AND
NOTE THE EXISTING CONDITIONS.

. NO MATERIAL IN RETURN AIR PLENUMS SHALL

EXCEED A FLAME SPREAD INDEX GREATER THAN
25, NOR A SMOKE DEVELOPED INDEX OF 50 PER
ASTM STANDARD EB84.

KEY NOTES &®

NORTH

. DEMOLISH EXISTING VENTILATION FAN. COORDINATE

DEMOLITION WITH ELECTRICAL DRAWINGS. EXISTING
LOUVER TO REMAIN.

DEMOLISH EXISTING LINE VOLTAGE THERMOSTAT.
COORDINATE DEMOLITION WITH ELECTRICAL
DRAWINGS.

EXISTING LOUVER TO REMAIN.

NEW VENTILATION FAN. TRANSITION SHEET METAL
COLLAR FROM FAN TO EXISTING LOUVER.

NEW DDC CONTROL PANEL.

NEW DUCTLESS SPLIT SYSTEM. PROVIDE
REFRIGERANT PIPING, THERMOSTAT, AND
CONDENSATE PIPING. ROUTE CONDENSATE PIPING
THROUGH EXTERIOR WALL.

NEW MOTOR OPERATED DAMPER RETROFITTED TO
EXISTING LOUVER. EXTEND SHEET METAL SLEEVE
FROM EXISTING LOUVER.

NEW UNIT HEATER SUSPENED FROM STRUCTURE.
COORDINATE ALL MANUFACTURER SPECIFIED
SERVICE AND OPERATIONAL CLEARANCES WITH
INSTALLATION.

3/4" CONDENSATE FROM INSIDE UNIT, THROUGH
WALL, AND TERMINATE PAST SIDEWALK. PROVIDE
TRIP HAZZARD COVER.

CITY OF ATLANTA, GEORGIA

v, A

Hartsfield-Jackson \\ Y
Atlanta International Airport

HSST=

HEERY INTERNATIONAL, INC. MATRIX 3D

999 PEACHTREE STREET, 44 BROAD STREET

NE ATLANTA, GA 30309 ATLANTA, GA 30303
PHONE: 404.419.9190 PHONE: 404.522.3801
FAX: 404.946.2017 FAX: 404.522.3823

RICHARD WITTSCHIEBE HAND ARCHITECTS
15 SIMPSON STREET
ATLANTA, GA 30308
PHONE: 404.688.2200
FAX: 404.688.2400
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MECHANICAL DEMOLITION PLAN ( D2 )
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MD4.2.1 SCALE: 1/8" = 1'-0"
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MECHANICAL DEMOLITION PLAN ( D1)

(&)

ROOF LEVEL

MD4.2.1

9

SCALE: 1/8" = 1'-0"

ROOF LEVEL

2 MECHANICAL FLOOR PLAN (D2)

MD4.2.1

SCALE: 1/8" = 1'-0"

MECHANICAL FLOOR PLAN ( D1)

ROOF LEVEL

MD4.2.1

(AN
ez

SCALE: 1/8" = 1'-0"

ROOF LEVEL

NORTH

GENERAL NOTES

1.

2.

CONTRACTOR SHALL VISIT SITE PRIOR TO BID AND
NOTE THE EXISTING CONDITIONS.

NO MATERIAL IN RETURN AIR PLENUMS SHALL
EXCEED A FLAME SPREAD INDEX GREATER THAN
25, NOR A SMOKE DEVELOPED INDEX OF 50 PER
ASTM STANDARD EB84.

KEY NOTES &®

oo

DEMOLISH EXISTING EXHAUST FAN. COORDINATE
DEMOLITION WITH ELECTRICAL DRAWINGS. EXISTING
ROOF CURB TO REMAIN.

DEMOLISH EXISTING LINE VOLTAGE THERMOSTAT.
COORDINATE DEMOLITION WITH ELECTRICAL
DRAWINGS.

NEW ROOF MOUNTED EXHAUST FAN. TRANSITION
FROM FAN INLET TO EXISTING ROOF CURB AS
REQUIRED. 16"X16" INLET DUCT WITH GRAVITY
DAMPER AT BOTTOM OF DUCT.

NEW WALL MOUNTED UNITARY PACKAGED AIR
CONDITINING UNIT. PROVIDE THERMOSTAT AND
ROUTE CONDENSATE TO SPLASH BLOCK BELOW
UNIT.

DDC NEW CONTROL PANEL.

PROVIDE NEW LOUVER, 42X36 NOMINAL SIZE, AND
5.6 SQUARE FEET MINIMUM FREE AREA.
COORDINATE INSTALLATION WITH ARCHITECTURAL
DRAWINGS. EXTEND DUCTWORK FROM LOUVER
AND PROVIDE LOW VOLTAGE MOTOR OPERATED
DAMPER.

NEW UNIT HEATER SUSPENDED FROM STRUCTURE.
COORDINATE ALL MANUFACTURER SPECIFIED
SERVICE AND OPERATIONAL CLEARANCES WITH
INSTALLATION.

EXISTING DUCTWORK TO REMAIN.

CITY OF ATLANTA, GEORGIA

v, A

Hartsfield-Jackson \\ Y
Atlanta International Airport

HSST=

HEERY INTERNATIONAL, INC. MATRIX 3D

999 PEACHTREE STREET,
NE ATLANTA, GA 30309
PHONE: 404.419.9190
FAX: 404.946.2017

44 BROAD STREET
ATLANTA, GA 30303
PHONE: 404.522.3801
FAX: 404.522.3823

RICHARD WITTSCHIEBE HAND ARCHITECTS

15 SIMPSON STREET
ATLANTA, GA 30308
PHONE: 404.688.2200
FAX: 404.688.2400
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GENERAL NOTES

1. CONTRACTOR SHALL VISIT SITE PRIOR TO BID AND
NOTE THE EXISTING CONDITIONS.

2. NO MATERIAL IN RETURN AIR PLENUMS SHALL
EXCEED A FLAME SPREAD INDEX GREATER THAN

25, NOR A SMOKE DEVELOPED INDEX OF 50 PER
' i : ASTM STANDARD EB84.
S
s ~T KEY NOTES &
e o
% i"VF-m Cp[ 1. DEMOLISH DUCTWORK AND CAP AND SEAL
| o, [[!@f@sm REMAINING DUCTWORK. CITY OF ATLANTA, GEORGIA
_ ~
§§ P M crm | <8
- e }‘D 198 2. DEMOLISH FIRE DAMPERS. a

Hartsfield-Jackson \\ Y
Atlanta International Airport

>

3. DEMOLISH EXISTING EXHAUST FAN. COORDINATE
DEMOLITION WITH ELECTRICAL DRAWINGS.

4. DEMOLISH EXISTING LINE VOLTAGE THERMOSTAT.

|_
_I TYP. @)
I
I

COORDINATE DEMOLITION WITH ELECTRICAL
DRAWINGS.

5. NEW ACTUATOR FOR EXISTING DAMPER.
REFURBISH DAMPER AS NECESSARY TO OPERATE.

7T\ MECHANICAL DEMOLITION PLAN ( T14 ) 72\ MECHANICAL FLOOR PLAN ( T14 ) .

HSST=

M74.0.1 ALE: 1/8" = 1'-0" APRON LEVEL M74.0.1 ALE: 1/8" = 1'-0" APRON LEVEL
U SCALE: 1/8 0 O SCALE: 1/8 0 © 7. NEW VENTILATION FAN. TRANSITION DUCTWORK HEERY INTERNATIONAL. INC MATRIX 3D
FROM DISCHARGE AS REQUIRED TO EXISTING 999 PEACHTREE STR,EET,. 44 BROAD STREET
DUCTWORK. NE ATLANTA, GA 30309 ATLANTA, GA 30303

PHONE: 404.419.9190 PHONE: 404.522.3801

FAX: 404.946.2017 FAX: 404.522.3823

RICHARD WITTSCHIEBE HAND ARCHITECTS
15 SIMPSON STREET
ATLANTA, GA 30308
PHONE: 404.688.2200
FAX: 404.688.2400

8. NEW DDC CONTROL PANEL.
9. NEW FIRE SMOKE DAMPER.

10.NEW LOW VOLTAGE, TWO-POSITION MOTOR

OPERATED DAMPER.
11.NEW TRANSFER AIR DUCT, SIZE AS NOTED.

12.NEW UNIT HEATER SUSPENDED BY WALL BRACKET.
COORDINATE ALL MANUFACTURER SPECIFIED
SERVICE AND OPERATIONAL CLEARANCES WITH
INSTALLATION.

13.DEMOLISH EXISTING ELECTRIC ACTUATOR.

COORDINATE DEMOLITION WITH ELECTRICAL
DRAWINGS.
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INTERNATIONAL
AIRPORT

/3 MECHANICAL DEMOLITION PLAN (T13)

W SCALE: 1/8" = 1'-0" APRON LEVEL
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W SCALE: 1/8" = 1'-0" APRON LEVEL
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GENERAL NOTES

1. CONTRACTOR SHALL VISIT SITE PRIOR TO BID AND
NOTE THE EXISTING CONDITIONS.

2. NO MATERIAL IN RETURN AIR PLENUMS SHALL
EXCEED A FLAME SPREAD INDEX GREATER THAN
25, NOR A SMOKE DEVELOPED INDEX OF 50 PER
ASTM STANDARD EB84.

KEY NOTES ®

1. DEMOLISH INIDICATED DUCTWORK; CAP AND SEAL
REMAINING DUCTWORK.

2. DEMOLISH FIRE DAMPER.

3. NEW SINGLE DUCT TERMINAL UNIT.
4. NEW FIRE-SMOKE DAMPER.

5. NEW VENTILATION FAN.

6. NEW DDC CONTROL PANEL.

7. NEW TRANSFER AIR DUCT, SIZE AS NOTED, WITH
NEW FIRE DAMPER.

8. NEW UNIT HEATER SUSPENDED FROM WALL
BRACKET. COORDINATE ALL REQUIRED SERVICE
AND OPERATION CLEARANCE FOR UNIT.

CITY OF ATLANTA, GEORGIA

v, A

Hartsfield-Jackson \\ Y
Atlanta International Airport

HSST=

HEERY INTERNATIONAL, INC. MATRIX 3D

999 PEACHTREE STREET, 44 BROAD STREET

NE ATLANTA, GA 30309 ATLANTA, GA 30303
PHONE: 404.419.9190 PHONE: 404.522.3801
FAX: 404.946.2017 FAX: 404.522.3823

RICHARD WITTSCHIEBE HAND ARCHITECTS
15 SIMPSON STREET
ATLANTA, GA 30308
PHONE: 404.688.2200
FAX: 404.688.2400
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GENERAL NOTES

1. CONTRACTOR SHALL VISIT SITE PRIOR TO BID AND

NOTE THE EXISTING CONDITIONS.

2. NO MATERIAL IN RETURN AIR PLENUMS SHALL
EXCEED A FLAME SPREAD INDEX GREATER THAN

25, NOR A SMOKE DEVELOPED INDEX OF 50 PER

ASTM STANDARD EB84.

KEY NOTES &®

1. DEMOLISH FIRE DAMPER.

2. DEMOLISH EXHAUST FAN. COORDINATE DEMOLITION
WITH ELECTRICAL DRAWINGS

3. EXISTING UNIT HEATER TO REMAIN. CONTRACTOR
TO VERIFY FUNCTIONALITY AND RESTORE AS

CITY OF ATLANTA, GEORGIA

-/ A
Hartsfield-Jackson A\ Y
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Atlanta International Airport

ﬁﬁ: il ﬁ % ﬁﬁ: i il m4 REQUIRED.
%

4. NEW SINGLE DUCT TERMINAL UNIT.

(8) LN
D 7‘ Al o1 TS 7‘ 5. NEW VENTILATION FAN. ——
L J{éél - — 1 ___H:__:]_ - _°° J,éél 6. NEW DDC CONTROL PANEL. H SS I r—
— = =T ——_j {—H e e 7. NEW TRANSFER AR DUCT. d

| 1 [— — g _‘ 1 ____—|_| L ™ . _‘ 8. NEW FIRE SMOKE DAMPER. HEERY INTERNATIONAL, INC. MATRIX 3D

N) — — — ] _ i
"":_r{' C>§ ‘ﬁ ) v C>§ 999 PEACHTREE STREET, 44 BROAD STREET
A\ o a S 9. FAN AND MAKEUP AR LOUVER TO BE MOUNTED
— (- —ll— — -+ W — —H —l-— —ll— — HIGH IN WALL OVER EXISTING CHILLED WATER PHONE: 404.419.9190

NE ATLANTA, GA 30309 ATLANTA, GA 30303
PHONE: 404.522.3801
PIPING. FAX: 404.946.2017 FAX: 404.522.3823
RICHARD WITTSCHIEBE HAND ARCHITECTS
15 SIMPSON STREET
ATLANTA, GA 30308
PHONE: 404.688.2200

10.EXISTING VENTILATION FAN TO REMAIN.

CONTRACTOR TO VERIFY FUNCTIONALITY AND

0
L= N — ' SR RESTORE AS REQUIRED
SRl 7 o & : D QUIRED. FAX: 404.688.2400
‘ ;Y |c\. y ‘ ;| N —— |c\| 11.EXISTING DUCTLESS SPLIT SYSTEM EVAPORATOR.
- - - - CONTRACTOR TO VERIFY FUNCTIONALITY AND
| | - N~ Z s 7N RESTORE AS REQUIRED, INCLUDING THE
' H ' H ASSOCIATED CONDENSING UNIT. CONTRACTOR TO
— — 97— FIELD VERIFY LOCATION OF CONDENSING UNIT.
N N [ I N\ [ H— 12.EXISTING CHILLED WATER PIPING ROUTED ALONG

13. DEMOLISH EXISTING UNIT HEATER. COORDINATE
WITH ELECTRICAL DRAWINGS.

/2 MECHANICAL FLOOR PLAN (TCON 6)

W SCALE: 1/8" = 10" APRON LEVEL

/1 MECHANICAL DEMOLITION PLAN (TCON 6 )

W SCALE: 1/8" = 1'-0" APRON LEVEL

14.NEW UNIT HEATER SUSPENED FROM STRUCTURE.
COORDINATE ALL MANUFACTURER SPECIFIED
SERVICE AND OPERATIONAL CLEARANCES WITH
INSTALLATION.

SEAL

15.PROVIDE NEW LOUVER, 30X18 NOMINAL SIZE, AND
— 1.5 SQUARE FEET MINIMUM FREE AREA.

PHASE 3

PHASE 3 VERTICAL TRANSPORTATION, ISSUED FOR CONSTRUCTION, JUNE 11, 2014

o - |_| [/} 24x12 o o |_| [/} 24x12 COORDINATE INSTALLATION WITH ARCHITECTURAL
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(7 DAMPER
4 — — 1 [ I M 16.REPLACE EXISTING FIRE DAMPER WITH NEW FIRE TRANSPORTATION
_|»:D||m — —— — — 1 L;D””' — — — :Elﬁ; —_ — SMOKE DAMPER.
I ‘|l p EXON | I ‘|‘ p 17.EXTEND DDC NETWORK FROM NEARBY
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GENERAL NOTES

1.

2.

CONTRACTOR SHALL VISIT SITE PRIOR TO BID AND
NOTE THE EXISTING CONDITIONS.

NO MATERIAL IN RETURN AIR PLENUMS SHALL
EXCEED A FLAME SPREAD INDEX GREATER THAN
25, NOR A SMOKE DEVELOPED INDEX OF 50 PER
ASTM STANDARD EB84.

KEY NOTES &®

DEMOLISH DAMPER, ACTUATOR, AND CONNECTED

ELECTRICAL WIRING. COORDINATE DEMOLITION WITH
ELECTRICAL DRAWINGS. INFILL WALL SUCH THAT

RATING REMAINS.

CITY OF ATLANTA, GEORGIA

v, A

FILE NAME:
\ PEN TABLE:

7~ PLOT DATE:

— 2. DEMOLISH EXISTING LINE VOLTAGE THERMOSTAT. .
COORDINATE DEMOLITION WITH ELECTRICAL Hartsfield-Jackson w
TU-T4 DRAWINGS. ; ;
ONLT ) cpris—® Atlanta International Airport
| R =N s 3. DEMOLISH EXISTING EXHAUST FAN. COORDINATE
O=N oxs | J TP DEMOLITION WITH ELECTRICAL DRAWINGS. -
I]]]‘ 1 1 E_—
20x20| || X HI 4. NEW SINGLE DUCT TERMINAL UNIT. —
e———== - | N
VE-TH 5. NEW DDC CONTROL PANEL.
> 7 6. NEW FIRE SMOKE DAMPER. |
r HEERY INTERNATIONAL, INC. MATRIX 3D
7. EXISTING DUCTWORK TO REMAIN. 999 PEACHTREE STREET, 44 BROAD STREET
2 NE ATLANTA, GA 30309 ATLANTA, GA 30303

PHONE: 404.522.3801

8. RETURN AIR OPENING ABOVE CEILING. PHONE: 404.419.9190

FAX: 404.946.2017

| | FAX: 404.522.3823
RICHARD WITTSCHIEBE HAND ARCHITECTS
15 SIMPSON STREET
| ATLANTA, GA 30308
| PHONE: 404.688.2200

FAX: 404.688.2400
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GENERAL NOTES

1. CONTRACTOR SHALL VISIT SITE PRIOR TO BID AND
NOTE THE EXISTING CONDITIONS.

2. NO MATERIAL IN RETURN AIR PLENUMS SHALL
EXCEED A FLAME SPREAD INDEX GREATER THAN
25, NOR A SMOKE DEVELOPED INDEX OF 50 PER
ASTM STANDARD EB84.

KEY NOTES ®
1. DEMOLISH EXISTING ACTUATOR FOR DAMPER.
Sggmgé\m DEMOLITION WITH ELECTRICAL CITY OF ATLANTA, GEORGIA

2. DEMOLISH EXISTING LINE VOLTAGE THERMOSTAT. 4
S et COORDINATE DEMOLITION WITH ELECTRICA .
| Jpl RAWNGS. e Hartsfield-Jackson ~ \&
1 TYP. - TYP. 3. DEMOLISH EXISTING EXHAUST FAN. COORDINATE Atlanta International Air pon‘

~ IS DEMOLITION WITH ELECTRICAL DRAWINGS.

OPERATED DAMPER WITH END SWITCH.

\ % 4. NEW DDC CONTROL PANEL. E_—
T T 6. NEW LOW VOLTAGE, TWO-POSITION MOTOR e

HEERY INTERNATIONAL, INC. MATRIX 3D

7. NEW UNIT HEATER SUSPENDED FROM STRUCTURE. 999 PEACHTREE STREET, 44 BROAD STREET
‘L | IL COORDINATE ALL MANUFACTURER SPECIFIED NE ATLANTA, GA 30309 ATLANTA, GA 30303
------------------ Seefeassarescacte: SERVICE AND OPERATIONAL CLEARANCES WITH PHONE: 404.419.9190 PHONE: 404.522.3801

UH-T12 INSTALLATION. FAX: 404.946.2017 FAX: 404.522.3823

. .;. ﬁﬂ][ VF-T12 RICHARD WITTSCHIEBE HAND ARCHITECTS
i L = 15 SIMPSON STREET
@_/07{ 2 8. EXISTING DUCTWORK TO REMAIN. A SMPSON Sacet

L |
x cP 9. EXISTING HUB DRAIN IN FLOOR SLAB TO REMAIN PHONE: 2046882200
\ (10) \\GE\@ : : FAX: 404.688.2400
' 0 /4"C (3) 10.ROUTE CONDENSATE PIPING ALONG FLOOR AND
~——m RACT12 TURN INTO HUB DRAIN. PROVIDE TRIP HAZZARD
g‘\_® 11.PROVIDE CONDENSATE PUMP.
12.ROUTE CONDENSATE PIPING FROM CONDENSATE
PUMP TO DRAIN. PROVIDE CLEANOUTS AT EVERY

45" WYE FITTING.
13.NEW ROOM AIR CONDITIONING UNIT.

14. COORDINATE CONDENSATE PIPE ROUTING ABOVE
EXISTING CONVEYOR EQUIPMENT.

15.EXISTING CONVEYOR EQUIPMENT.
SEAL

MECHANICAL DEMOLITION PLAN MECHANICAL FLOOR PLAN PHASE 3

/T\ APRON LEVEL (T12) /2 APRON LEVEL (T12) VERTICAL
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W SCALE: 1/8" = 1'-0" APRON LEVEL W SCALE: 1/8" = 10" APRON LEVEL NORTH
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e

MECHANICAL DEMOLITION PLAN
71\ ROOF LEVEL (TCON12 & TCON13)

GENERAL NOTES

1. CONTRACTOR SHALL VISIT SITE PRIOR TO BID AND
NOTE THE EXISTING CONDITIONS.

2. NO MATERIAL IN RETURN AIR PLENUMS SHALL
EXCEED A FLAME SPREAD INDEX GREATER THAN
25, NOR A SMOKE DEVELOPED INDEX OF 50 PER
ASTM STANDARD EB84.

KEY NOTES &®

W SCALE: 1/8" = 1'-0" ROOF LEVEL

H-TC12
PAC-TC12 ] UR-TC12 ,:C

TYY
1 & &4

MECHANICAL FLOOR PLAN
/2™ ROOF LEVEL (TCON12 & TCON13)

W SCALE: 1/8" = 1'-0" ROOF LEVEL

1. DEMOLISH EXISTING PACKAGED AIR CONDITIONING
UNIT. REPAIR WALL AS REQUIRED BY
ARCHITECTURAL DRAWINGS.

2. DEMOLISH EXISTING FAN COIL, AND CONTROLS.
COORDINATE WITH ELECTRICAL DEMOLITION
DRAWINGS.

3. DEMOLISH BRANCH CHILLED WATER AND HOT
WATER PIPING. COORDINATE WITH ASSOCIATED
MECHANICAL PART PLAN. 16"X16" INLET DUCT WITH
GRAVITY DAMPER ON BOTTOM OF DUCT.

4. DEMOLISH DUCTWORK AND ACCESSORIES. RESTORE
WALL TO MAINTAIN FIRE RATING. REFER TO
ARCHITECTURAL DRAWINGS.

5. NEW ROOF MOUNTED EXHAUST FAN.

6. NEW WALL MOUNTED UNITARY PACKAGED AIR
CONDITINING UNIT. PROVIDE THERMOSTAT AND
ROUTE CONDENSATE TO SPLASH BLOCK.

7. DDC NEW CONTROL PANEL. REFER TO CONTROL
DIAGRAM.

8. NEW EXTERIOR LOUVER WITH MOTOR OPERATED
DAMPER. LOUVER SHALL HAVE A MINIMUM FREE
AREA OF 7.0 SQUARE FEET AND A PRESSURE
DROP OF 0.08 AT 3500 CFM. COORDINATE
INSTALLATION OF LOUVER WITH ARCHITECT'S
DRAWINGS.

9. NEW UNIT HEATER SUSPENDED FROM STRUCTURE.
COORDINATE ALL MANUFACTURER SPECIFIED
SERVICE AND OPERATIONAL CLEARANCES WITH
INSTALLATION.

10.VALVE AND CAP CHILLED WATER AND HOT WATER
PIPING. ALL PIPING AND ACCESSORIES SHALL BE
INSULATED. ADD LABELS TO EACH PIPE.

CITY OF ATLANTA, GEORGIA

v, A

Hartsfield-Jackson \\ Y
Atlanta International Airport

HSST=

HEERY INTERNATIONAL, INC. MATRIX 3D

999 PEACHTREE STREET, 44 BROAD STREET

NE ATLANTA, GA 30309 ATLANTA, GA 30303
PHONE: 404.419.9190 PHONE: 404.522.3801
FAX: 404.946.2017 FAX: 404.522.3823

RICHARD WITTSCHIEBE HAND ARCHITECTS
15 SIMPSON STREET
ATLANTA, GA 30308
PHONE: 404.688.2200
FAX: 404.688.2400

SEAL

PHASE 3
VERTICAL
TRANSPORTATION

HARTSFIELD-JACKSON
ATLANTA
INTERNATIONAL
AIRPORT
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ROOF LEVEL
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DEMOLITION

NEW FLOOR PLAN
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DETAIL NOTES

1.

PROVIDE TWIN-TUBE, INSULATED REFRIGERANT
LINE SET AND ROUTE TO CONDENSING UNIT.
MOUNT LINE SET FLUSH TO WALL WITH
CLAMPS.

CONDENM %
DRAIN

SLOPE DUCT UP IF
POSSIBLE

PITCH BOTTOM OF PLENUM
DOWN 4" PER FOOT TO
OUTSIDE (MINIMUM)

BEND OVER BOTTOM BLADE

| O/A LOUVER

3"
E -t
\I>
\?V’XL%LE*%\ILGLI;I’?:HTS CONNECT DUCT TO PLENUM -
AS HIGH AS POSSIBLE
THIS AREA 0 PRTERASERSSELE mesem
CONNECT DUCT TO BACK A
OR TOP £
| : =
C 7 .
) 1/2" MESH BIRDSCREEN
REFRIGERANT v @
LINE SET, PLENUM
NOTE 1 .
SECTION A-A

/1 THROUGH-PENETRATION FIRESTOP SYSTEM

M5.0.1  NOT TO SCALE

NOTE:

1. FLOOR ASSEMBLY.

2. 16 GA. CARBON STEEL KITCHEN HOOD EXHAUST DUCT

3A. NOMINAL 1 " THICK, 6 PEF. CERAMIC BLANKET INSULATION
3M FIREMASTER DUCT WRAP.

3B. MINIMUM " WIDE X 0.015" THICK CARBON STEEL BANDING
STRAPS USED IN CONJUCTION WITH 1" LONG STAINLESS STEEL

2. REFER TO INSTALLATION MANUAL FOR MOUNTING CRIMP CLAMPS
UNIT FLUSH TO WALL. DUCTLESS SPLIT SYSTEM 3C. 3 PEF. MINER WOOL BATT INSULATION PACKED IN ANNULAR SPACE
@ DUCT CONNECTION TO WATERPROOF LOUVER BETWEEN DUCT WRAP AND FLOOR ROUGH OPENING.
@ EVAPORATOR UNIT DETAIL V501 NOTTO SCALE 3D. CAULK MINIMUM " THICK WITH 3M FB -2000 + FLUSH WITH TOP
M5.0.1 NOT TO SCALE ~— SURFACE OF FLOOR
MDD [
¢ | \
22 GA SHEET METAL
NOTE 4 (TYP)
NOTE 4 ,
MVD | /Q 20 DEGREE MAXIMUM 9 £ 1/2" CLEAR
MVD , AV PERRER L ] e
J
101 R -
SPIN-IN o MVD x\\ ||\L]\§ 20 DEGREE MAXIMUM
FTTINGWITH /T3
DAMPER DIVERGING DUCT TRANSITION < < ALY DUCT
DETAIL MANUAL VOLUME DAMPERS (MVD) UNLESS NOTED OTHERWISE ON PLANS, ANGLES SHOWN SHALL APPLY
M50 NOT TO SCALE
NOTES: \ ;
= W 1" INSULATION TIGHTLY
1. TYPICAL FOR: PACKED ALL AROUND
A. ALL SUPPLY DUCT DOWNSTREAM OF 30 DEGREE MAXIMUM INSULATION
TERMINAL UNITS. — COORDINATE W/ARCH
B. ALL RETURN DUCT., - SE%VFV,'QN?ﬁgg RSIzE
30 DEGREE MAXIMUM \/ NOTES:

C. ALL EXHAUST DUCT.
D. ALL SUPPLY DUCT FOR CONSTANT VOLUME SYSTEMS.

DETAILS DOES NOT APPLY TO:
A. SUPPLY DUCT UPSTREAM OF TERMINAL UNITS IN VAV SYSTEMS.

PROVIDE MVD AT RUNOUT TO EACH DIFFUSER, GRILLE, OR REGISTER.
LOCATE MVD AS FAR AWAY FROM DIFFUSER, GRILLE OR REGISTER AS
POSSIBLE TO MINIMIZE NOISE.

PROVIDE DAMPER AT TRANSITION ONLY WHEN DUCT SERVES ONE
DIFFUSER, GRILLE OR REGISTER.

CONVERGING DUCT TRANSITION

UNLESS NOTED OTHERWISE ON PLANS, ANGLES SHOWN SHALL APPLY

DUCT TRANSITIONS

I\@._O/ﬂ NOT TO SCALE

1. DRYWALL, METAL STUDS OR ANY
OTHER RIGID MATERIAL MUST NOT
TOUCH DUCT.

2. SUPPORT DUCT FROM HANGERS
FOR ACOUSTICAL CONTROL.

METAL DUCT NON-FIRE RATED
WALL PENETRATION

I\@._O/.‘I NOT TO SCALE

DETAIL NOTES

1. PROVIDE TWIN-TUBE, INSULATED REFRIGERANT LINE )
SET AND ROUTE ALONG FLOOR TO WALL PENETRATION.

2. PROVIDE GALVANIZED SHEET METAL GUARD AND CAULK
PENETRATION.

3. MAINTAIN MANUFACTURER RECOMMENDED DISTANCES TO %

WALLS.

4. SECURE UNIT MOUNTING BRACKETS TO CONCRETE PAD.

/8 DUCTLESS SPLIT SYSTEM CONDENSING UNIT DETAIL

OSC(/ _/
FIRE DAMPER ACTUATOR

ED o

"M5.0.1 NOT TO SCALE
~

BOLT OR TACK WELD ANGLE TO
SLEEVE ON 6" CENTERS. DO NOT
FASTEN ANGLE OR SLEEVE TO WALL

ACCESS DOOR AS REQUIR
TO SERVICE FIRE DAMPER.

CONNECT DUCT TO EXTENSION
USING PLAIN S SLIPS. PROVIDE
ONE SHEET METAL SCREW THRU THE
S SLIP ON EACH VERTICAL SIDE

EXPANSION SPACE: 1/2" MIN. AT TOP

1/4" MIN. EACH SIDE FIREWALL
2" X 2" X 1/8" ANGLE ON ALL
FOUR SIDES OF DUCT AND BOTH
/ SIDES OF FIREWALL
Cel )

C
|/ ‘l's\\ 14 GAUGE SHEET METAL
NOTE 2 FASTEN DAMPER TO SLEEVE WITH e ) SLEEVE THRU WALL
SHEET METAL SREWS OR WELD. | 7 \L
= ,1 ~~ — DAMPERUNIT
L~ e |

=

ROUND OR RECTANGULAR DUCT.

SHEET METAL EXTENSION FOR
ATTACHMENT OF DUCTWORK.
FASTEN EXTENSION SECURELY
TO FLANGE OF DAMPER AND
TO SLEEVE THRU WALL.

/ 7\ FIRE/SMOKE DAMPER DAMPER - VERTICAL MOUNT

"M5.0.1 NOT TO SCALE
~

SUPPORT ANGLE FOR

DAMPER ATTACHED ;
TO CURB ROOF MOUNTED EXHAUST
FAN WITH BIRD SCREEN

1/4" SPONGE RUBBER [ »
GASKET ALL AROUND / \

ANCHOR CURB
FLASH AND / / Y TO HOOD
COUNTERFLASH ] / CANT STRIP
ROOF CURB f ROOFING
8" ./ ~INSULATION
«/ \_/ % NV
FRAMING ALL AROUND
GRAVITY BACKDRAFT EXHAUST DUCT SEE
DAMPER SCHEDULES FOR SIZE
NOTE:
USE SAME CURB AND FLASHING ARRANGEMENT FOR ROOF MOUNTED
SUPPLY AIR FANS.

m ROOF MOUNTED EXHAUST FAN DETAIL
'@1' NOT TO SCALE

CITY OF ATLANTA, GEORGIA

v, A

Hartsfield-Jackson \\ Y
Atlanta International Airport
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HEERY INTERNATIONAL, INC. MATRIX 3D

999 PEACHTREE STREET, 44 BROAD STREET

NE ATLANTA, GA 30309 ATLANTA, GA 30303
PHONE: 404.419.9190 PHONE: 404.522.3801
FAX: 404.946.2017 FAX: 404.522.3823

RICHARD WITTSCHIEBE HAND ARCHITECTS
15 SIMPSON STREET
ATLANTA, GA 30308
PHONE: 404.688.2200
FAX: 404.688.2400
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\ PEN TABLE:

7~ PLOT DATE:

RODS (TABLE 2) ——  STRAP HANGERS
K (TABLE 1) / L W W
y ) ] ) Sk 5 MAX 1w
13w
L RODS (TABLE 2) ——a —— 16w L
" W | | V\VI R=1/6W R=1/3W
S |k 6" MAX e W
& | - L
NOTE 2 a 12" MAX SPACING ANGLE NUT SHORT RADIUS ELBOW SHORT RADIUS ELBOW
| ol i {5+ (TABLE 3) WITH TWO VANES WITH ONE VANE
R o 3" -
T4 MIN CITY OF ATLANTA, GEORGIA
TABLE 2 ALLOWABLE HANGER LOAD MAX. z
TABLE 1 STRAP HANGERS (PAIR) SPACED STRAPS LBS. RODS LBS. ,
W+D 100" 50" 50" w | Hartsfield-Jackson \\ Y
wAx | MAX MAX | ORLESS s e - Atlanta International Airport
' 4 ﬂ’j 2 -1"X20 GA 640 | 5. vpia 1360 P
jﬁ f7; 72" 1"X22 GA 1"X22 GA 1"X22 GA 2-1"X18 GA 840 | 5. "piA 2500
ANGLE NUTS 06" 1"X20 GA 1"X22 GA 2-1"X16 GA 1400 9. "DIA 4000
)

LN
E_—
(TABLE 3 120" 1"X18 GA 1"X22 GA 9. "DIA 6000 R=W rn——
ALTERNATE 168" 1"X18 GA [N
192" 1"X16 GA STANDARD RADIUS ELBOW ——

TABLE 3 TRAPEZE ANGLE LOAD MAX. 192+" SPECIAL ANALYSIS REQUIRED
@ RADl US ELBOWS HEERY INTERNATIONAL, INC. MATRIX 3D
L " " " " " " 999 PEACHTREE STREET, 44 BROAD STREET
2'X2"X 2 "X2 "X @ RECTANGULAR DUCT HANGERS DETAIL MS.0.2  NOTTOSCALE NE ATLANTA, GA 30309 ATLANTA, GA 30303
36" 1200 LBS 1940 LBS NOTES: PHONE: 404.419.9190 PHONE: 404.522.3801
- l\@O/Z NOT TO SCALE FAX: 404.946.2017 FAX: 404.522.3823
48 1160 LBS 1900 LBS NOTES: 1. THE INTERIOR SURFACE OF ALL RADIUS ELBOWS RICHARD WITTSCHIEBE HAND ARCHITECTS
60" 1060 LBS 1800 LBS : SHALL BE MADE ROUND. SQUARE THROWS ARE NOT 15 SIMPSON STREET
7o 900 LBS 1640 LBS 1. TABULATED DATA FROM SMANCA ALLOWS FOR DUCT REINFORCING AND INSULATION, BUT NO EXTERNAL LOAD. ACCEPTABLE. PHONE: 404 688.5200
84" 660 LBS 1400 LBS 2. PROVIDE HIGH DENSITY INSERT AT TRAPEZE FOR INSULATED DUCTS. 5 SHORT RADIUS ELBOWS WITH VANES MAY BE FAX: 404.686.2400
96" 320 LBS 1060 LBS 3. * SUBSTITUTED FOR STANDARD RADIUS ELBOWS.
PENETRATION THRU FIRE FACTORY STANDARD /)q*
RATED WALL; SEE NOTE 1 \ SLEEVE —
FIELD FABRICATED A% 1%
SLEEVE; GAUGE
PER LOCAL CODE
ANGLE IRON FRAME
1" CLEARANCE ON ALL 4 SIDES CONNECTION AND SEAL \
WAL MOUNT / OF SUPPLY AIR DUCT FROM PERLOCAL CODE ——————~__ — 25"
COMBUSTIBLE MATERIALS INSULATE ——————— FABRICATED
M
AIC UNIT T~ S EXTERNALLY | T % SEAL
ASREQD . N PHASE 3
SIZE SHOWN ON PLANS //— 3/8" @ x 3/4" LONG MACHINE SLEEVE \_5
OR INLET DIAMETER CONICAL FITTING —4 BOLTS AND NUTS - 4 PLACS. EA. SIDE VERTI C AL

OF BOX PROVIDE HINGED

5 6" FLEX . SIDE NOUNTING BRACKET ACCESS DOOR g TRANSPORTATION
3XD (MIN / ONE ON EACH SIDE EEFSEOCAL a

‘ \ ouCT SLEEVE DUCT

| " / ee /;;, HARTSFIELD-JACKSON
THERMOSTAT

S / SN MOUNTING WALL ATLANTA

MOUNTING ANGLE SHOWN INTERNATIONAL
SQUARE OR RADIUS
\_———_ ELBOWAS SPACE PRACKET ——___| | | N AIRPORT
y Y PERMITS OR AS \ —— NOTES:
SHOWN ON PLANS. AN 1. MAKE OPENING 1/8" PER FOOT LARGER THAN DAMPER

2. DIMENSIONS WITH " MIN REQD. SLEEVE GAUGE > GAUGE OF DUCT WHERE DUCT
CONSTRUCTION AND JOINTS PER NFPA 90.

3. DAMPER CONSTRUCTED AND TESTED PER UL 555, UL LABELED, 1-1/2 HOUR FIRE
RATING W/212* F FUSIBLE LINK.

4. SEAL BETWEEN WALL AND SLEEVE W/APPROVED FIRE STOP MATERIAL.

TERMINAL UNITS
M5.0.2  TYPICAL FOR ALL TERMINAL UNITS - @ PAC UNIT DETAIL @ CURTAIN TYPE FIRE DAMPER
INCLUDES FPUs, VAVs, CVRs AND VVRs

Nw NOT TO SCALE I\@O/Z NOT TO SCALE NO. | DATE| BY REVISION

T
MECHANICAL

SEAL ALL SLEEVE
AROUND \ | /
| - DETAILS
/ \
VENT TO OUTSIDE -
-
— H.03.90.202 J. GILLESPIE
GRAVITY
DAMPER — FC NUMBER: DESIGNED BY:
GUARD 6006007929 J. GILLESPIE
T |~ REMOVEABLE
GUARD NOTE 1 CONSULTANT PROJECT NUMBER: 2
[ / CHECKED BY:
/ 07306.16 R. ANWAR
, L |
ggggﬂgD / | — REFERENCE NUMBER APPROVED BY:
SHUTTER J. GILLESPIE
MANUFACTURER’ S ‘ / SECURE TO WALL 06.11.2014
MINIMUM WITH ANGLE IRON
FRAME SCALE.
VENTILATION FAN DETAIL NONE
l\@ NOT TO SCALE SHEET NO:
DETAIL NOTES
1. REMOVEABLE REAR GUARD TO BE SECURED WITH SCREWS OR HINGES
AND SCREWS. M502
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NO INTEGRATION OF ROOM
AIR CONDITIONERS OR
DUCTLESS SPLIT SYSTEMS
REQUIRED.

FAN

@

O cT
sy vFe

RELIEF AIR

VAR

o<

END SWITCH

&

UHC

ELECTRIC UNIT
HEATER

SPLIT SYSTEM OR ROOM AIR CONDITIONER

/3 WITH EXHAUST FAN CONTROL DIAGRAM

M5.0.3

SCALE: NONE ELEVATOR ROOMS: A4, A5, A6, A7, A8, A10, B4, B7, B8, C5,

D3, T10, AND T12.

CONTROL SEQUENCE

1.

THE ROOM AIR CONDITIONING UNIT AND SPLIT SYSTEMS SHALL OPERATE BY SELF CONTAINED CONTROLS AND ARE NOT INTEFGRATED INTO THE
BAS. PACKAGED THERMOSTATIC CONTROLS SHALL MAINTAIN 80°F ROOM TEMPERATURE.

THE TRANSFER FAN SHALL BE CONTROLLED WITH A HAND-OFF-AUTO SWITCH.

UPON A TEMPERATURE RISE ABOVE 82°F (ADJUSTABLE) THE RELEIF AIR DAMPER ACTUATOR SHALL OPEN THE RELIEF AIR DAMPER. THE DAMPER
END SWITCH SHALL SIGNAL THE BAS TO START THE FAN. AN ALARM SHALL BE ISSUED TO THE OPERATOR WORKSTATION THAT READS "EMERGENCY
VENTILATION FAN IN OPERATION; PRIMARY COOLING REQUIRES IMMEDIATE MAINTENANCE."

WITH THE FAN ON AND A DROP IN TEMPERATURE BELOW 75°F (ADJUSTABLE), THE RELIEF AIR DAMPER SHALL CLOSE. UPON OPENING THE DAMPER
END SWITCH, THE BAS SHALL COMMAND THE FAN TO STOP. THE FAN OPERATION ALARM SHALL CEASE.

A HIGH TEMPERATURE ALARM SHALL INITIATE ANYTIME UPON A TEMPERATURE RISE ABOVE 82°F (ADJUSTABLE). THIS ALARM SHALL CEASE ANYTIME
THE TEMPERATURE IS BELOW 80F (ADJUSTABLE).

UPON A COMMAND FOR THE OPERATION OF THE VENTILATION, IF THE CURRENT TRANSDUCER DOES NOT SIGNAL PROOF OF CURRENT THE BAS
SHALL SHALL ISSUE AND ALARM TO THE OPERATOR WORKSTATION THAT READS "EMERGENCY VENTILATION FAN FAILURE; NO COOLING AVAILABLE;
IMMEDIATE MAINTENANCE REQUIRED." THIS ALARM SHALL CEASE UPON OPERATOR ACKNOWLEDGEMENT.

UPON A DROP BELOW 60°F (ADJUSTABLE), THE BAS SHALL SIGNAL THE UNIT HEATER TO TURN ON. UPON RISE ABOVE 65°F (ADJUSTABLE), THE BAS
SHALL SIGNAL THE UNIT HEATER TO TURN OFF.

UPON A DROP BELOW 55°F (ADJUSTABLE), THE BAS SHALL ALARM TO THE OPERATOR WORKSTATION WITH A MESSAGE THAT READS "LOW
TEMPERATURE ALARM; HEATING SYSTEM REQUIRES IMMEDIATE MAINTENANCE."

PACKAGED AIR
CONDITIONING UNIT
@ SFC
EXISTING GLOBAL
cC OUTDOOR SENSORS
@ C-ALRM EgggRggm%LELER @ @ @
@ CFC
& (oo GG
DA-T
@ EA-DPR
NC FAN
N @
N RELIEF AR
N

O cT
{sp—|vre

B
&

END SWITCH

&

UHC|

ELECTRIC UNIT
HEATER

PAC UNIT WITH EXHAUST FAN CONTROL

72\ DIAGRAM

Mb5.0.3

SCALE: NONE ELEVATOR ROOMS: D1, D2, TCON12, AND TCON13.

CONTROL SEQUENCE

1.

WHEN THE CONDITIONS ARE NOT PRESENT FOR ECONOMIZER MODE, THE COMPRESSOR SHALL ENERGIZE ON-OFF IN STAGED OPERATION TO
MAINTAIN A SPACE TEMPERATURE 80°F IN NORMAL MODE. THE SUPPLY FAN SHALL STAGE OPERATION IN UNISON WITH THE COMPRESSOR. THE
CONDENSER FAN SHALL OPERATE WHILE COMPRESSOR IS OPERATING.

THE CONDITIONS REQUIRED FOR ECONOMIZER MODE ARE A TEMPERATURE BELOW 80°F AND AN ENTHALPY BELOW 28 BTU/LB.

UPON A CALL FOR FIRST STAGE COOLING DURING ECONOMIZER MODE THE OUTDOOR AND EXHAUST AIR DAMPERS SHALL MODULATE TO MAINTAIN
55°F AND THE COMPRESSOR SHALL REMAIN OFF. UPON A CALL FOR SECOND STAGE COOLING, THE COMPRESSOR SHALL OPERATE IN IT LOWEST
STAGE AND THE OUTDOOR AIR AND EXHAUST AIR DAMPERS SHALL MODULATE TO MAINTAIN 55°F. THE STAGES IN COOLING SHALL RESPOND TO
MAINTAIN A SPACE TEMPERATURE 80°F.

THE TRANSFER FAN SHALL BE CONTROLLED WITH A HAND-OFF-AUTO SWITCH.

UPON A TEMPERATURE RISE ABOVE 82°F (ADJUSTABLE) THE RELEIF AIR DAMPER ACTUATOR SHALL OPEN THE RELIEF AIR DAMPER. THE DAMPER
END SWITCH SHALL SIGNAL THE BAS TO START THE FAN. AN ALARM SHALL BE ISSUED TO THE OPERATOR WORKSTATION THAT READS "EMERGENCY
VENTILATION FAN IN OPERATION; PRIMARY COOLING REQUIRES IMMEDIATE MAINTENANCE."

WITH THE FAN ON AND A DROP IN TEMPERATURE BELOW 75°F (ADJUSTABLE), THE RELIEF AIR DAMPER SHALL CLOSE. UPON OPENING THE DAMPER
END SWITCH, THE BAS SHALL COMMAND THE FAN TO STOP. THE FAN OPERATION ALARM SHALL CEASE.

A HIGH TEMPERATURE ALARM SHALL INITIATE ANYTIME UPON A TEMPERATURE RISE ABOVE 82°F (ADJUSTABLE). THIS ALARM SHALL CEASE ANYTIME
THE TEMPERATURE IS BELOW 80F (ADJUSTABLE).

UPON A COMMAND FOR THE OPERATION OF THE VENTILATION, IF THE CURRENT TRANSDUCER DOES NOT SIGNAL PROOF OF CURRENT THE BAS
SHALL SHALL ISSUE AND ALARM TO THE OPERATOR WORKSTATION THAT READS "EMERGENCY VENTILATION FAN FAILURE; NO COOLING AVAILABLE;
IMMEDIATE MAINTENANCE REQUIRED." THIS ALARM SHALL CEASE UPON OPERATOR ACKNOWLEDGEMENT.

UPON A DROP BELOW 60°F (ADJUSTABLE), THE BAS SHALL SIGNAL THE UNIT HEATER TO TURN ON. UPON RISE ABOVE 65°F (ADJUSTABLE), THE BAS
SHALL SIGNAL THE UNIT HEATER TO TURN OFF.

10. UPON A DROP BELOW 55°F (ADJUSTABLE), THE BAS SHALL ALARM TO THE OPERATOR WORKSTATION WITH A MESSAGE THAT READS "LOW

TEMPERATURE ALARM; HEATING SYSTEM REQUIRES IMMEDIATE MAINTENANCE."

11. WHENEVER PACKAGED AIR CONDITIONING UNIT INTERNAL SAFTIES ISSUE AN ALARM, THE ALARM SHALL BE TRANSMITTED TO THE BAS.

VAV CONTROL SEQUENCE (ALL SETPOINTS ADJUSTABLE)

MAXIMUM COOLING
e

AIRFLOW SETPOINT
AIRFLOW
il SETPOINT \
- MINIMUM AIRFLOW
SETPOINT CITY OF ATLANTA, GEORGIA
COOLING Jz
LOOP (°F) .
Hartsfield-Jackson \\ Y
spact Atlanta International Airport

YVAar-

<

END SWITCH

&

RELIEF AIR

@

&

&

FAN

o1 <>

HSST=

VFC =<

MATRIX 3D
44 BROAD STREET

HEERY INTERNATIONAL, INC.

999 PEACHTREE STREET,
NE ATLANTA, GA 30309
PHONE: 404.419.9190 PHONE: 404.522.3801

FAX: 404.946.2017 FAX: 404.522.3823

RICHARD WITTSCHIEBE HAND ARCHITECTS
15 SIMPSON STREET
ATLANTA, GA 30308
PHONE: 404.688.2200
FAX: 404.688.2400

ATLANTA, GA 30303

UHC|

ELECTRIC UNIT
HEATER

SINGLE DUCT VAV TERMINAL UNIT WITH

/1 EXHAUST FAN CONTROL DIAGRAM

W SCALE: NONE ELEVATOR ROOMS: A1, B3, C6, T1, T4, T11, T13, T14, TCON1,
TCONG, TCON7, AND TCONO.
CONTROL SEQUENCE

1.

~

IS

©

VAV DAMPER ACTUATOR SHALL MODULATE TO MAINTAIN 80°F (ADJUSTABLE).

THE TRANSFER FAN SHALL BE CONTROLLED WITH A HAND-OFF-AUTO SWITCH.

UPON A TEMPERATURE RISE ABOVE 82°F (ADJUSTABLE) THE RELEIF AIR DAMPER ACTUATOR SHALL OPEN THE RELIEF AIR DAMPER. THE DAMPER
END SWITCH SHALL SIGNAL THE BAS TO START THE FAN. AN ALARM SHALL BE ISSUED TO THE OPERATOR WORKSTATION THAT READS "EMERGENCY
VENTILATION FAN IN OPERATION; PRIMARY COOLING REQUIRES IMMEDIATE MAINTENANCE."

WITH THE FAN ON AND A DROP IN TEMPERATURE BELOW 78°F (ADJUSTABLE), THE RELIEF AIR DAMPER SHALL CLOSE. UPON OPENING THE DAMPER
END SWITCH, THE BAS SHALL COMMAND THE FAN TO STOP. THE FAN OPERATION ALARM SHALL CEASE.

A HIGH TEMPERATURE ALARM SHALL INITIATE ANYTIME UPON A TEMPERATURE RISE ABOVE 82°F (ADJUSTABLE). THIS ALARM SHALL CEASE ANYTIME

THE TEMPERATURE IS BELOW 80F (ADJUSTABLE).

UPON A COMMAND FOR THE OPERATION OF THE VENTILATION, IF THE CURRENT TRANSDUCER DOES NOT SIGNAL PROOF OF CURRENT THE BAS
SHALL SHALL ISSUE AND ALARM TO THE OPERATOR WORKSTATION THAT READS "EMERGENCY VENTILATION FAN FAILURE; NO COOLING AVAILABLE;
IMMEDIATE MAINTENANCE REQUIRED." THIS ALARM SHALL CEASE UPON OPERATOR ACKNOWLEDGEMENT.

T14 ELEVATOR MACHINE ROOM SHALL BE SIMILAR, EXCEPT THAT A TWO POSITION VOLUME DAMPER IN THE LOW PRESSURE DUCTWORK SHALL BE

UTILIZED INSTEAD OF A VAV TERMINAL UNIT.

SHALL SIGNAL THE UNIT HEATER TO TURN OFF.

TEMPERATURE ALARM; HEATING SYSTEM REQUIRES IMMEDIATE MAINTENANCE."

UPON A DROP BELOW 60°F (ADJUSTABLE), THE BAS SHALL SIGNAL THE UNIT HEATER TO TURN ON. UPON RISE ABOVE 65°F (ADJUSTABLE), THE BAS

UPON A DROP BELOW 55°F (ADJUSTABLE), THE BAS SHALL ALARM TO THE OPERATOR WORKSTATION WITH A MESSAGE THAT READS "LOW

SEAL

PHASE 3
VERTICAL
TRANSPORTATION

HARTSFIELD-JACKSON
ATLANTA
INTERNATIONAL
AIRPORT

NO. | DATE| BY REVISION
- INPUTS | OUTPUTS
DDC CONTROLS % 0
INPUT / OUTPUT TABLE 29 R R I R
HAEEHEE MECHANICAL
E ] ]
ITEM # |DDC POINT o Z é e % o % NOTES DDC CONTROLS
SINGLE DUCT TERMINAL UNIT
1 |AIRFLOW STATION X X
2 |PRIMARY AIR DAMPER ACTUATOR X X X
VENTILATION FAN AND RELEIF DAMPER
3 |ZONE TEMPERATURE SENSOR X X WBS NUMBER: DRAWN BY:-
4 |RELIEF DAMPER ACTUATOR X X X H.03.90.202 L. GILLESPIE
5 |RELIEF DAMPER END SWITCH X X | X
6 |VENTILATION FAN CONTROL X X X FC NUMBER: DESIGNED BY:
7 |CURRENT TRANSDUCER X X | X X 6006007929 J. GILLESPIE
ELECTRIC UNIT HEATER
8 ]UNIT HEATER CONTROL X X X CONSULTANT PROJECT NUMBER: CHECKED BY-
PACKAGED AIR CONDITIONING UNIT 07306.16 R. ANWAR
9 SUPPLY FAN CONTROL X X X REFERENCE NUMBER APPROVED BY:
10 |COMPRESSOR CONTROL X X X :
11 |COMPRESSOR ALARM X | X X J. GILLESPIE
2 |CONDENSER FAN CONTROL X X X e
12 |OUTDOOR AIR DAMPER ACTUATOR X X X
14 |DISCHARGE AIR TEMPERATURE SENSOR X X 06.11.2014
15 |EXHAUST AIR DAMPER ACTUATOR X X X
16 |OUTDOOR AIR TEMPERATURE SENSOR X X UTILIZE GLOBAL EXISTING SENSOR SCALE:
17 |OUTDOOR AIR HUMIDITY SENSOR X X UTILIZE GLOBAL EXISTING SENSOR NONE
18 |OUTDOOR AIR ENTHALPY X UTILIZE GLOBAL CALCULATED VALUE
- |ECONOMIZER MODE X X | X SHEET NO:
~ |NORMAL MODE X X | X
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